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INTRODUCTION $ 


The Indian flora is unique La ite complex diversity and 
rich endemism. J.D. Hooker (1907) speaks of this magnificient 
diversity as, "The Flora of British India is more than that of 
any other country of equal area in the Eastern hemisphere, if 
not the globe". The vascular plants, forming the conspicuous 
vegetation cover, alone comprises about 17,000 species out of 
the estimated 45,000 species of all plants. There are over 
6,700 species of endemics in India (Sarkar, 1990). The 
geographical position of the country being nearer to the 
equator, embracing tropical, subtropical, temperate and alpine 
areas, and other factors like altitudinal variation from sea 
level to the highest peaks in the World and the varied climate 
ranging from hot tropical to cold arctic and from dry arid to 
hot humid everwet conditons, facilitated the formation of a 
complex, diverse and rich flora with considerably high 
percentage of endemism. The flora has got further enriched by 
immigration of plants from widely different bordering 
countries, notably China and Malaya on the east, Europe and 
Africa on the west and the Tibet and Siberia in the north. 

Several interesting and useful references to the rich 
plant wealth of the country are available in ancient Indian 
literature, particularly in works dealing with herbal 
medicines. The flora of the country received attention from 
early travellers, traders, and also from administrators. 


Although botanical studies in India commenced with Garcia de 


2 
Orta's Os Coloquios (1565), a systematic approach to the study 


only JAS 
of Indian plants was started in T7th century onwards only. By 


the end of 19th century EC publications on flora of small 
regions appeared and these aided by the intensive collections 
in 19th century, culminated in the publication of J.D. 
Hooker’s (1872-1896) Flora of British India. 

though Flore of British India was E ersa one of 
the best national floras in the world of that time, it has 
become outdated now. Pürtlir the treatments of various 
families are uneven and the information on several species 
included in the flora are based on one or a few collections 
and as a result in many cases information on taxonomy, 
nomenclature, distribution, field and ecological notes are 
scanty and inadequate. Due to the introduction of many aliens 
and additions of many new taxa described since then, the 
number of species and endemics have grown considerably. It is 
ironical that the Flora of British India which was considered 
merely Brovina ionat at Ne time of publication has served the 
country well for almost more than one century. The flora has 
not been revised so far for the reason that PAN 
monographic work has not been done on Indian plants. Matthew 
(1978) rightly says, "Indian taxonomy is largely isolated 
internationally for lack of monographic works". 

The re-organisation of Botanical Survey of India in 1954 
was a milestone in systematic survey and documentation of the 


floristic wealth of India. Many unexplored areas have since 


been partially or completely explored and a number of species 
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have been added to Indian herbaria. Moreover, many other 
institutions/Universities have also actively participated in 
this task and added large BASA of herbarium specimens and 
data. These have necessitated an urgent need to 
systematically [revise the families of Indian flora. 

Euphorbiaceae fthe spurge family}, a predominantly 
cosmopolitan family but with the strongest representation in 
the humid tropics and subtropics of both hemispheres, having 
about 300 genera and over 5000 species (Airy Shaw, 1973; ^n. 
Smith, 1986) are one such family which needs urgent 
revisionary studies. Although most of the members of the 
family are readily discernable in the field, by their 
inconspicuous unisexual flowers, presence of floral glands, 
the tricarpellary syncarpous pistil and the schizocarpic 
capsules, the  interrelationships among them was not 
sufficiently understood possibly due to the diverse 
taxonomical characters possessed by these species. The family 
is evidentty large, complex and forms a heterogeneous 
assemblage. . It also includes many economically important 
species. The economic utility of many species, such as fuel, 
medicine etc. has probably attracted workers even from other 
disciplines also. Euphorbiaceae is the sixth largest family 
in the world (R. Smith, 1986) and occupies the seventh 
position in Indian flora. In spite of their medicinal and 

hes bean 
economical importance very little attention was paid to them 
by Indian taxonomists and hence a detailed revision and 


reassessment of the family in India is urgently needed. 
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Euphorbia L., the type genus of Euphorbiaceae, is the 
largest genus in the family and the sixth largest genus among 
the flowering plants, consisting of about 2000 species and 
occurring throughout the world chiefly in tropical, 
subtropical and warm temperate a TG 

The term Euphorbia was coined in honour of ‘’Euphorbus’ 
the physician of King Juba II, King of Mauritania, who first 
drew attention to the medicinal properties of the succulent 
Euphorbia officinarum L. 

Linnaeus (1753) established the genus and erroneously 
assumed the cyathium as flower, which was subsequently proved 
to be an inflorescence. The substitution of the word 
inflorescence for cyathium warranted a broader new outlook 
towards the genus. | 

Eventhough cyathium is a general character of the tribe 
Euphorbieae, the genus Euphorbia is unique, in having a 
cupular actinormophic cyathium bearing a ring of broken glands 


Pisti lu 
at rim, a solitary naked female flower with a single 3-loculed 


Llam oa Lc 
ovary protruding out and surrounded by several aggregated mate 
flowers in fascicles each consisting of a pedicel and a ring 
of filiform bracteoles at the junction of pedicel and 
filament. This type of inflorescence is unique and found only 
in this group. 

Though the circumscription of the genus was well 
recognised, there was no unanimity of opinion on the integrity 


of the genus. For example, while workers like Croizat (1936- 


1965), Prokhanov (1949), Hurusawa (1954), Burch (1966) and 
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Webster (1967) are in favour of splitting the genus into two 
or more genera, Wheeler (1941 & 1943) ," R. Smith (1964-), S. 
Carter (1980-) and Gilbert (1987) MS treating thef*gedii igo" ^ 


in the large sense with subgeneric treatment for the different 


inna ucc eus: The present author, after weighing 
the pros and cons of both approach, favours oii tato 
Cencept—with—subgereric treatment. 

J.D. Hooker (1887), who gave a detailed taxonomic account 
of the genus for British India, greatly depended on the 
earlier monographic work of Boissier (1862). He recognized 52 
species, 6 varieties and kept 9 species under the imperfectly 
known or doubtful species and also stressed the need for 
further studies based on live materials, especially for the 
succulent species. But so far no attempt has been made to 
study this genus as a whole for the country and many species 
are still wrongly treated in various Indian floras and 
herbaria. 

The oil embargo of the 1970s and the resultant price 
increase of petroleum products, has forced us to search for 
alternative source of energy. Use of liquid fuel 
(hydrocarbons) from renewable resources like plants which can 
be grown year after year hap already started in many 
countries. Many species in the genus Euphorbia viz., E. 
lathyris, E. abyssinica, etc. has already been cultivated as 
energy plants on experimental basis. Further many latex 
sterols of Euphorbia species are already important in 


pharmaceutical industry. 
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Of late much work has been done in India on the above two 
important aspects of energy and medicines. In order to help 
these investigations, a complete understanding of 
characterisation, delimitation and identity of this group of 
plants is a prerequisite. This demands a complete systematic 
and thorough in-depth revision of the genus in India. The 
present work is an attempt in that direction. 
benefit such workers also apart from taxonomists and other 


botanists. 


AREA OF STUDY 


The study area is restricted to the present political 
boundaries of India, which cover an area of 3,267,500 sq. km, 
lying between 8? 4° and 37? 6' N. latitudes and between 68? 7 
and 97? 25' E. longitudes. The mainland extends to 3,214 km 
from north to south and to 2,933 km from east to west. 
India is the seventh largest country in the world, with the 
land frontier stretching to 15,200 km and coastline to 6,083 
km. It is bounded by the Himalayan ranges in north and north- 

a ho 
"A 


Bay of Bengal in south-east, Arabian sea in south-west 


k 


and Indian ocean in south and politically bounded by Pakistan 


east 


in north-west, China, Nepal and Bhutan in north, Myanmar in 
the east, and enclosing Bangladesh in the east. Detached from 
the mainland are two groups of Islands, the Andaman & Nicobar 


he 
in the Bay of Bengal in the east and Lakshadweep in ,Arabian 


K 
Sea in the west (Map 1). 

India is connected by land to the European, Chinese and 
the Asiatic regions of the world which excercise a powerful 
influence on the natural characteristics of the physical 
landscape, climate, plants, animals and human populations. 
Geologically it consists of three crust blocks: 1. Peninsular 
India, 2. Himalayan ranges and 3. Indo-Gangetic Plain. 

All the major landforms - hills, mountains, plateaus and 
plains are well represented in India. The principal mountain 
ranges in the country are: 1. Himalayas, 2. Patkai, 3. 
Aravalli, 4. Vindhya, 5. Satpura, 6. W. Ghats and 7. E. Ghats. 


Among these the Himalayas harbour most of the world’s "eight 


Madhya Pradesh 
A 


Maharashtra 


Andhra Pradesh 


REFERENCES 
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Stete boundary 
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Map 1. Political map of India 
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thousander" (above 8000 m) peaks. They are the world's 
youngest and longest mountain system, extending east-west 
almost uninterruptedly for a distance of 2,500 km and covering 
about 500,000 sq. km (Anonymous, 1965).  Glaciers EG oet 
between the altitudes 4,000 and 6,000 m in the Himalayas. 
These snow fields are the largest outside the polar region. 
The plains of India are the most important landforms from the 
standpoint of human use, which covers more than one million 
sg. km. They are extensively cultivated and densely populated 
wherever water is available. The river system includes the 
major rivers like the Indus, Ganga, Bramhaputra, Mahanadi, 
Godavari, Krishna and Cauvery. Apart from these, innumerable 
lakes and streams are present at all altitudes (Map 2). 
Climate and season 

India has a great diversity of climates with many 
striking contrast of meteorological conditions. The diversity 
is perhaps greater here than in any area of similar size in 
the world. The broad picture of the climate of a region is 
determined by its geographical situation. Physiographical 
features of the region, however, strongly affect the ultimate 
pattern of its climate and bring about variations in different 
areas. In the context of India's geographical situation, the 
most important feature of its climate is the seasonal rainfall 
known as monsoons. 

Mi year can be conveniently divided into the following 


four principal seasons. 





Map 2. Physiography of India 


1. Cold weather season in December-February 
2. Hot weather season in March-May 
3. South-west Monsoon season in June-September 


4. North-east Monsoon season in October-November. 


Rainfall 

Almost the whole of the subcontinent experiences the 
Sout-west Monsoon during June-August. The North-east Monsoon 
in November-December also contributes to the precipitation to 
a certain extent. Cherrapunji in Meghalaya State situated in 
North-east India receives the maximum rainfall in the World, 
which averages to 11,418.7 mm, the maximum rainfall recorded 
here being 15,706.6 mm in 1951. The rainfall is kii un in 
the desert region of Rajasthan and the snow-covered Ladakh 
region of Jammu & Kashmir, the lowest rainfall recorded ests 
in Jodhpur [24.4 mm] in the year 1899 (Anonymous 1983). 
Phytogeographical regions 

India has been divided into different phytogeographical 
regions by various warkers based on ecological parameters) (Tab&t] 
Clarke (1898) divided the then British India into 11 regions 
based on distribution of certain taxa Like Cyperaceae. Hooker 


(1907) recognized 9 phytogeographical regions based on the 


general flora. Chatterjee (1939) divided India into 10 


species 
regions based on endemic and Razi (1955) recognized 21 
R35 uro of] Padern 


regions based Mr ak a plants. All these divisions do 


not confine inside the present political boundaries of India 
(Kiar 
but also includes various neighbouring countries or its parts. 
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All—these divisions—are_provided_in table-1. 

Takhtajan (1986) divided the Floristic region of the 
world into 6 major kingdoms, viz. Holarctic, Palaeotropical, 
Neotropical, Cape, Australian and Holantarctic Kingdoms based 
on concentration of allied taxa and endemics. Each kingdom is 
divided into regions and regions into provinces. He also 
recognized sub-kingdoms and sub-regions and sub-provinces in 
certain cases. Indian region comes under 2 kingdoms, viz. 
Holarctic and Palaeotropical regions and different provinces, 
as follows: 

A. HOLARCTIC KINGDOM 

Boreal subkingdom: 

Eastern Asiatic Region 

(1) Eastern Himalayan Provinces: consisting of 

Darjeeling, Sikkim, Bhutan, Arunachal Pradesh and parts 

of Tibet. 

(2) Khasi-Manipur Province: Meghalaya, Manipur, 

Nagaland, Mizoram and Tripura. 

Tethyan subkingdom: 

Irano-Turanian Region: 

(1) Western Himalayan Province: NW. Himalayas 

including Kashmir, Himachal Pradesh, Garhwal 
Himalayas, extending to N. Pakistan and 
Afghanistan. 
B. PALEOTROPICAL KINGDOM 
Indo-Malesian subkingdom: 


Indian Region 


(1) 
(2) 


(3) 


(4) 


(5) 
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Sri Lanka Province 
Malabar Province: West Coast and Western Ghats of 
Peninsular India. 
Deccan Province:  Deccan Plateau, south of Vindhya 
hills, Eastern Ghats and Coromandel Coast. 
Upper Gangetic Plain Province: From Aravalli hills 
and Yamuna river eastward to Kosi river and 
northwards to Siwalik hills and south to Vindhya 
hills. 
Bengal Province: Lower Gangetic and Brahmaputra 


plains, W. Bengal, Orissa and Bangladesh. 


b. Indo-Chinese Region 


(1) 


Andaman Province - Andaman Islands included along 


with Thailand, S. Burma and Indo-China. 


Cc. Malesian Region 


(1) 


Sumatra Province - Nicobar Islands included in 


Sumatra and surrounding Islands. 


The above classification can be considered as the most 


comprehensive and perfectly fitting the distribution of 


various groups under the genus Euphorbia in India. The 


phytogeography will be discussed in detail in that chapter. 
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REVIEW OF LITERATURE 


Pre-Linnaean period: 

The first reference appeared on Euphorbias was Hendrik 
van Rheede’s Classical work Hortus Indicus Malabaricus. 
Rheede (1679) in volume 2 of the above work included an 
illustration of Schadida-calli (E. antiquorum L.), Ela-calli 
(E. nivulia Buch.-Ham.) and Tiru-calli (E. tirucalli L.). In 
1690, Rheede again provided illustrations of Cai-cottan pala 
(E. thymifolia L.), Nir-cottam pala (E. indica Lam.) and Ben- 
pala (E. halophila Miq.) in volume 10. 

Plukenet (1696) described and illustrated many species in 
his Almagestum Botanicum. Linnaeus (1753) cited 6 references 
from the above work, in p. 370, t. 320, f. 2 under E. 
canariensis; in p. 370, t. 231, f. 1 under E. cereiformis; in 
p. 369, t. 288, f. 2 under E. tithymaloides; in p. 369, t. 12, 
f. 6 under E. heterophylla; in p. 369, t. 230, f. 3 under E. 
cotinifolia and in p. 372, t. 113, f. 2 under E. thymifolia. 
J. Burmann (in 'Thesaurus Zeylanicus', 1737) described a 

anol Pwv;, 
number of species with fine illustrations. Linnaeus, (1753) 
cited 4 references from the above work, viz. in p. 224, t. 
105, f. 2 under E. hypericifolia; p. 223,t.104, f.2 under E. 
hirta; in p. 224, t. 105, f. 1 under E. pilulifera and in p. 
225, t. 105, f. 3 under E. thymifolia. 

C. Commmalijn (1703 & 1706) provided detailed accounts of 
various species of Euphorbia, mostly succulent, with identical 
illustrations. Linnaeus (1753) cited 4 references, viz., p. 


21, t. 55, f. 5 under E. antiquorum; p. 59, t. 9 under E. 
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mammillaris; in p. 56, t. 6 under E. neriifolia; in p. 58, t. 
8 & in p. 57, t. 7 under E. caput-medusae from Praeludia 
Botanica (1703) and 5 references, viz., in p. 207, t. 104 
under E. canariensis; in p. 2, t. 11 under E. officinarum; in 
p. 25, t. 13 under E. neriifolia; in p. 27, t. 14 under E. 
tirucalli and in p. 29, t. 15 under E. cotinifolia from Hort. 
Med. Amsltel. Pl. (1706). 

In addition to the above, there were a few publications 
which appeared before 1753 including Hortus Cliffortianus 
(1738) and Flora Zeylanica (1748) of Linneaus and Historia 
Naturalis et Medica (1752) of Johannes Wiman, a student of 
Linneaus, who in this work published a classical work on this 
group and described 53 species under GENUS EUPHORBIA. All 
these pre-1753 literature provided the basic source materials 
for preparation of the account of Euphorbia in Species 
Plantarum of Linneaus. 

Linnaean and post-Linnaean period: 

Linnaeus (1753) in his monumental work, Species 
Plantarum, placed the genus Euphorbia in  "DODECANDRIA 
TRIGYNIA" and described 56 species. Johannes Wiman (1756) in 
Amoenitates  Academicae included Euphorbia under CLASSIS 
NATURALIS and described 53 species. 

Linnaeus (1759) in Systema Naturae treated the genus in 
DODECANDRIA TRIGYNIA and divided it into 7 sections, based on 


the arrangement of cyathia and characters of capsules viz. 
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1. Fruticosae acuteatae 
2. Fruticosae inermes 
3. Dichotomae (Umbella bifida aut nulla) 
4. Umbella trifida 
5. Umbella quadrifida 
6. Umbella quinquefida 


7. Umbella multifida 


Adanson (1763) defined this genus by the name Tithymalus 
citing Euphorbia in the synonymy. Hill (1768) in Hortus 
Kewensis treated Euphorbia and Tithymalus as distinct genera 
in CLASS X TETRAPETALAE. He cited 16 species under the genus 
Euphorbia viz. 

1. Euphorbia antiquorum 2. E. canariensis 3. E. heptagona 
4. E. mamillaris 5. E. cereiformis 6. E. officinarum 7. E. 
neriifolia 8. E. caput-medusae 9. E. viminalis 10. E. 
tirucalli 11. E. tithymaloides 12. E. cotinifolia 13. E. 
hypericifolia 14. E. thymifolia 15. E. maculata 16. E. peplis 
and 13 species under Tithymalus viz. 1. Tithymalus peplus, 2. 
T. exiguus, 3. T. tuberosus, 4. T. lathyris, 5. T. apios, 6. 
T. portlandicus, 7. T. paralias, 8. T. sagittalis, 9. T. 
helioscopus, 10. T. serratus, 11. T. verrucosus, 12. T. 
pilosus, 13. T. orientalis. 

Lamarck (1786) in Encyclopedie Methodique Botanique Vol. 
2 described 97 species and divided Euphorbia into 7 groups 


based on characters of cyathia as 
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1. Tige frutescente & Munie d' epines ou d” aiguillons. 
ram Tige frutescente, depourve d' epine ou de piquans; elle 
n'eft ni dichotome, ni ramifie'e en belle: 
3. Tige ou panicule dichotome; ombelle bifide ou nulle. 
4. Ombelle trifide. 
Se Ombelle quadrifide. 
6. Ombelle quinquefide. 
7. Ombelle multifide. 

Scopoli, G.A. (1786) described Euphorbia in CLASSIS XX 
TRICOCCAE. 

Aiton (1789) in Hortus Kewensis included the genus in 
DODECANDRIA TRIGYNIA, provided 51 species under 7 groups. The 
groups are same as proposed by Linnaeus (1759). 

Jussieu, A.L. (1789) treated the genus Euphorbia in 
CLASSIS XV ORDO I EUPHORBIAE, LES EUPHORBES. 

Necker (1790) included the genus Euphorbia in SPECIES 
NATURALIS "CYRTOSIPHYTORUM" and separated four other genera 
such as Keraselma, Athymalus, Pedilanthus and Tithymalus from 
Linnaean Euphorbia. 

Ventenat (1794) placed the genus in CLASSE XV ORDRE 1. 

Willdenow (1799) followed Linnaeus (1759) in segregating 
the groups and described 124 species in CLASS DODECANDRIA 
TRIGYNIA in his revised edition of Species Plantarum. 

Persoon (1807) included the genus Euphorbia in CLASS 
DODECANDRIA TRIGYNIA and divided into the following 4 groups 


based on habitat and floral characters. 
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1) TITHYMALUS, Caul. Crasso Carnoso nudo aüt fol. rarioribus 
obsito. Flor. dispersi. 

2) Caule uniformi frutescente erecto, flor. sparsis aut 
aggregatis nec umbellato-involucratis. 

3) Herbaceae,  caul.  dichotomo, flor. solitariis aut 
aggregatis nec umbellatis; ut plurimum diffusae, plures 
parvulae (Chamaesyce). 

4) ESULA. Flor. Umbellatis, inlucratis. 

This happens to be the first treatment of Tithymalus and 
Esula at subgeneric level. Most of the succulents are placed 
in subg.  Tithymalus and some in the unnamed second section. 

Haworth (1812) placed the genus in DODECANDRIA TRIGYNIA 
and he segregated Linnean Euphorbia into a number of other 
genera. Roth (1821) also treated the genus in DODECANDRIA 
TRIGYNIA and described 8 species. 

Sprengel (1826) provided the genus in MONOECIA. 1. 
ANDROGYNIA. He divided the genus in 2 sections, viz. l. 
Fruticosae 2. Herbaceae. Section 1. Fruticosae is divided 
into 2 groups, Aculeatae and inermes. Section 2. Herbaceae is 
divided into 3 groups, viz. a. Floribus solitariis, b. 
Floribus aggregatis and c. Floribus umbellatis. 

Spach (1834) in Histoire Naturelle de  Vegetaux 
Phanerogames placed Euphorbia in TRIBU. LES EUPHORBIEES- 
EUPHORBIEAE and divided it into 3 sections. 

Section 1. Tiges charnues, epaisses, aphylles, ou 


garnies d’un petit nombre de feuilles. 
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Section 2. Tiges ligneuse. Involucres fascicule's ou 
epars, ou en ombelles. 

Section 3. Tiges cylindriques, herbacees, feuillees. 
pedoncules communs en ombelle. | 

Klotzsch (1859) divided the genus Euphorbia initially 
into 2 major groups and Srouidsd 8 genera (including 6 new) 
under group A and 7 genera (including 4 new) under group B as 
follows. 

A. Die Anisophyllum enthalten acht habituell und essentiell 
degrundete Gattungen. ANISOPHYLLUM Haw., ALECTOROCTONUM 
Schldl., TRICHOSTERIGMA Klotzsch & Garcke, EUMECANTHUS 
Klotzsch & Garcke, TITHYMALOPSIS Klotzsch & Garcke, 
DICHROPHYLLUM Klotzsch & Garcke, LEPTOPUS Klotzsch & 
Garcke and ADENOPETALUM Klotzsch & Garcke. 

B. Die Tithymalae deren aufsere Lappen des involucrums Von 
dem drusenartign organ degrenzt werden, enthalten 7 
Gattungen. EUPHORBIA L., MEDUSA Klotzsch & Garcke, 
ARTHROTHAMNUS Klotzsch & Garcke, TITHYMALUS Scop. , 
STERIGMANTHE Klotzsch & Garcke, EUPHORBIASTRUM Klotzsch 
& Garcke, POINSETTIA Graham. 

Boissier (1860) in Centuria Euphorbiarum described 101 
species of Euphorbia in 5 sections viz. ANISOPHYLLUM, 
APPENDICULATAE, ARTHROTHAMNUS, CARNOSAE ET ARBOREAE and 
TITHYMALUS. 

Boissier (1862) in the first monographic treatment of the 


genus divided Euphorbia L. into 27 sections and each section 
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into a number of subsections, whereas Baillon (1866) divided 
the genus into 2 subgenera namely: 

Subgenus A - Flores petalis spuriis donati. Folia 
stipulacea plerumque opposita. 

Subgenus B - Flores petalis spuriis destituti. Folia 
exstipulata plerumque etalterna. 

In the above work, section Anisophyllum of Boissier is 
treated under subgenus A and sections Tithymalus, Eremophyton 
and Decadenia under subgenus B. 

Boissier (1879) in Florae Orientalis divided the genus 
Euphorbia into 2 series, giving weightage to the presence or 
absence of stipules. 

Series I. Stipulatae 

Series II. Exstipulatae 
Series I. Stipulatae was again divided into 3 sections: 

i. Anisophyllum, ii. Cheirolepidium and iii. Diacanthium. 
Series II. Exstipulatae was divided into sect. iv. Tirucalli 

and sect. v. Tithymalus. 

Bentham (1880) included the genus in tribe Euphorbiae and 
divided it into 6 sections, viz. Anisophyllum, Adenopetalum, 
Poinsettia, Eremophyton, Euphorbium and Tithymalus. 

Pax & Hoffmann (1931) followed Boissier (1862) in 
sectional and subsectional treatments. But they recognised 9 
sections and each section into a number of subsections. 

Wheeler (1943) divided  Linnaean Euphorbia into 8 
subgenera, viz. Chamaesyce, Agaloma, Poinsettia, Eremophyton, 


Lycopsis, Tithymalus, Rhizanthium and Esula. 
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In Hutchinson's (1969) phylogenetic classification, the 
family Euphorbiaceae was included in LIGNOSAE stressing the 
highly evolved character of the genus Euphorbia. Webster 
(1975) in his recent classification in the family 
Euphorbiaceae placed the genus Euphorbia in subfamily 
Euphorbioideae, Tribe Euphorbiae, subtribe Euphorbiinae and 
treated Chamaesyce as an additional genus. 

Takhtajan (1980) placed the family Euphorbiaceae in class 
'MAGNOLIOPSIDA', suborder DILLENIIDAE, super order MALVANAE, 
order EUPHORBIALES. 

History of the genus in India 

Studies on this genus in India started with the 
publication of Rheede’s Hortus Indicus Malabaricus. He 
.provided illustrations for 6 Euphorbia species from Malabar 
region of Kerala State, viz. Schadida-calli, Ela-calli, Tiru- 
calli, Cai-cottan pala, Nir-cottom pala and Ben-pala. The 
first 3 were included in volume 2 (1679) and last 3 in volume 
10 (1690). Johannes Wiman (1752) in Historia Naturalis et 
Medica described 6 species from India under Orientalis. Out 
of the 56 species of Euphorbias described by Linnaeus in his 
Species Plantarum, 6 species viz. E. antiquorum, E. 
neriifolia, E. tirucalli, E. hypericifolia, E. hirta and E. 
thymifolia were from India. 

Miller (1768) described E. trigona without any specific 
locality. However, Haworth (1812) cited this species as 
native to India. But Koutnik (1991) and the many recent 


authors are of the opinion that it is of South African origin 
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and introduced into other countries. Retzius (1786) 
described E. rosea from India. Lamarck (1786) added 2 more 
species, viz. E. indica and E. microphylla from India. But 
Boissier (1862) pointed out that E. microphylla Lam. is 
conspecific with E. thymifolia L. 

Haworth (1812) described E. lactea and E. varians from 
Indian region. However, Roxburgh (1814) was of the opinion 
that E. lactea is a native of Molluccas. Croizat (1936) 
opined that it was a native of Sri Lanka. J.D. Hooker (1887) 
treated E. varians Haw. as conspecific with E. nivulia Buch.- 
Ham. 

Roth (1821) described 8 species from Indian region, viz. 
E. linearifolia, E. variegata, E. cristata, E. fimbriata, E. 
coccinea, E. laeta, E. microphylla and E. lanceolata, but 
subsequent workers have shown that many of the specific 
epithets proposed by Roth were later homonyms and many 
nomenclatural changes were effected. Sprengel (1826) renamed 
E. variegata Roth as E. elegans, E. microphylla Roth as E. 
heyneana and E. laeta Roth as E. rothiana.  Boissier (1862) 
included E. lanceolata Roth under E. dracunculoides Lam. as a 
synonym. Panigrahi (1975) redescribed E. fimbriata Roth as E. 
laciniata.  Raju (1985) renamed E. linearifolia Roth as E. 
deccanensis. 

D. Don (1825) described E. fusiformis, E. prolifera, E. 
angustifolia and E. longifolia from Indian subcontinent based 
on Hamilton's collections. Oudejans (1989) renamed E. 


angustifolia Buch.-Ham. ex D. Don as E. hamiltonii and E. 
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longifolia Buch.-Ham. ex D. Don as E. donii as the former were 
later homonyms. 

The present study found that E. hamiltonii Oudejans was 
conspecific to E. dracunculoides Lam. 

Hamilton (1825) described E. nivulia based on Rheede's 
Ela-calli. It was previously included under E. neriifolia by 
Linneaus in 1753. 

Ainslie (1826) described E. tortilis from India. 
Roxburgh (1814) listed 21 species in his Hortus Bengalensis 
and among these 9 species, viz. E. arborescens, E. dichotoma, 
E. cuneifolia, E. lactea, E. trigona, E. Jligularia, E. 
peltata, E. uniflora and E. acaulis were new species from 
India. These were nomina nuda but later he validated them in 
his Flora Indica (1832) by providing descriptions.  Boissier 
(1862) showed that E. ligularia Roxb. was conspecific with E. 
neriifolia L. and E. dichotoma Roxb. with E. elegans Sprengel. 
J.D. Hooker (1887) found that E. acualis Roxb. was conspecific 
to E. fusiformis Buch.-Ham. ex D. Don and E. arborescens Roxb. 
conspecific to E. antiquorum L. and E. cuneifolia Roxb. 
conspecific to E. prolifera Buch.-Ham. ex D. Don.  Croizat 
(1934) provided the new name E. barnhartii for E. trigona 
Roxb. as it was a later homonym to E. trigona Haw. (1812) and 
he also found E. lactea Haw. and E. lactea Roxb. were 
conspecific. E. uniflora Roxb. is treated here as excluded 
species, in the absence of a clear description and indication 


of type. 
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Royle (1839) described E. pentagona, E. nana, E. humilis 
and E. cashmeriana from NW. Himalayas. Boissier (1862) 
pointed out that E. pentagona Royle is a later homonym and 
named it as E. royleana and also found E. humilis Royle as 
conspecific to E. fusiformis Buch.-Ham. ex D. Don. 

Graham (1839) recorded 10 species from Bombay and 
vicinity including E. prostrata Aiton for the first time from 
the country. Wight (1838-1853) illustrated 6 species 
including E. cattimandoo and E. antiquorum var. polygona as 
new. The present study found that E. antiquorum var. polygona 
is nothing but a small variant of E. antiquorum L. J.D. 
Hooker (1887) merged E. cattimandoo Elliot ex Wight with E. 
trigona Haw. (= E. trigona Miller). It is now found that E. 
cattimandoo differs from E. trigona in various characters and 
has been reinstated here. 

Miquel (1852) discovered E. oreophila, E. halophila and 
E. nilagirica from peninsular India. J.D. Hooker (1887) 
considered E. oreophila Miq. as conspecific with E. rothiana 
Sprengel and E. halophila Miq. as conspecific with E. atoto G. 
Forster. The present study found that E. nilagirica Miq. is 
only a variegated form of E. heyneana Sprengel. But E. 
halophila Miq. is a species distinct from E. atoto G. Forster, 
an Australian species. 

Boissier (1860) described E. pycnostegia, E. longistyla, 
E. auricularia, E. hispida, E.  corrigioloides, E. 
bracteolaris and E. wightiana from India. J.D. Hooker (1887) 


treated E. auricularia Boiss. as synonym under E. rosea Retz. 
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and E. wightiana Boiss. under E. rothiana Sprengel. The 
present study proved beyond doubt that E. bracteolaris Boiss. 
is conspecific to E. indica Lam. 

Boissier (1862) described E. zornioides, E. fimbriata, E. 
erythroclada, E. notoptera, E. sanguinea var. nilagirica, E. 
heyneana, E. thomsoniana, E. sikkimensis, E. jacquemontii, E. 
jacquemontii var. lasiocarpa, E. stracheyi, E. tibetica, E. 
khasyana, E. edgeworthii, E. cornigera, E. cognata, E. 
micractina, E.  maddenii and E.  kanaorica from Indian 
region. 

Many of the above species were reduced by subsequent 
workers as J.D. Hooker (1887), who treated E. fimbriata Boiss. 
as conspecific to E. cristata Roth.  Santapau (1954) reduced 
E. zornioides Boiss. as a variety under E. pycnostegia Boiss. 
Panigrahi (1975) treated E. sanguinea var. nilagirica as a 
synonym under E. heyneana Sprengel. The present study 
revealed that E. edgeworthii Boiss. is conspecific to E. 
cashmeriana Royle and E. jacquemontii var. lasiocarpa 
conspecific to E. jacquemontii. It is also found that E. 
cognata is a vareigated form of the more widespread E. 
cornigera. 

Aitchison (1869) listed 14 species belonging to this 
genus from Punjab and Sindh including E. granulata Forsskal, 
E. helioscopia L. and E. peplus L. which were reported for 
the first time from India. Kurz (1870) listed 6 Euphorbia 
Species from Andaman and Nicobar Islands including the new 


species E. epiphylloides, which he validated later in 1873. 
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Brandis (1874) recorded 9 species from North-west and 
Central India. 

J.D. Hooker (1887) included 52 species and 7 varieties 
under 3 sections and 8 subsections and 9 species were listed 
as imperfectly known, of which E. wightiana, E. emodi, E. 
clarkeana and E. wallichii were described as new species. 

Raju (1986) treated E. wightiana Hook.f. as conspecific 
with E. agowensis Hochst. ex Boiss. and R. Smith (1986) 
treated E. emodi as conspecific with E. hispida Boiss. 

From Western India 11 species were reported by Nairne 
(1894) and 24 species by Woodrow (1899) including E, 
geniculata Orteg (= E. heterophylla L.) and E. heterophylla 
sensu Woodrow non L. 1753 (= E. cyathophora Murray) for the 
first time. 

Several regional floras appeared after the publication of 
the Flora of British India. Prain (1903) reported 18 species 
from Bengal which include E. graminea Jacq. as a new record. 
But after Prain there was no report óf, this species. During 
the present investigation also this species was not located 
either in field or in any herbaria. Cooke (1906) reported 21 
species and one variety from Bombay Presidency. Duthie (1911) 
enumerated 20 species from Gangetic Plains. Though Bamber 
(1916) listed 12 species from Punjab, Parker (1918) reported 
only 4 species from that area. Blatter & Hallberg (1920) 
recorded 11 taxa including two novelties viz. E. jodhpurensis 
and E. granulata Frosskal var. glabra from India. R. Smith 


(1986) found E. jodhpurensis Blatter & Hallberg is conspecific 
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to E. clarkeana Hook.f. As there were many characters 
differentiating these two, it is re-instated here. Gamble 
(1925) recognised 32 species from the erstwhile Madras 
Presidency. 

Santapau (1954) published a detailed taxonomic account of 
the genus Euphorbia in the state of Bombay.  Shukla & Roy 
(1984) studied the genus Euphorbia for the State of Madhya 
Pradesh.  Saini & Singh (1990) reported E. antisyphilitica 
from Upper Gangetic Plain as a new record. It is now found 
that the plant identified as E. antisyphilitica Zucc. is E. 
mauritanica L. 

Several species of Euphorbia have been described from 
India in the recent past and also there were many new records 
to the country. Haines (1914) described E. caducifolia from 
Central India, Gage (1914) described E. katrajensis and E. 
perbracteata from Maharashtra, Blatter & Hallberg (1920) 
described E. khandallensis from Khandala and Blatter & McCann 
(1930) described E. panchganiensis from Panchgani in 
Maharashtra. A critical examination during the present study 
shows that E. khandallensis is a variegated form of E. 
fusiformis and E. panchganiensis is conspecific to E. nana 
Royle. Croizat (1940) described E. mayuranathanii from 
Pallasana, Palakkad Gap of Western Ghats. Efforts were made 
to recollect this species from the type locality and 
neighbourhoods, but has not succeeded. Eventhough this 
Soeciés dg found in cultivation in some gardens of America, 


the species has probably disappeared from wild state in India. 
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Hence it is included in "excluded species section". 

Balakrishnan & Subramanyam (1960) described E. senguptae 
from Eastern Ghats and A. N. Henry (1964) E. santapaui from 
Western Ghats. Bhattacharyya (1967) described E. sharmae from 
N.W. Himalayas and Long (1986) described E. luteo-viridis from 
Sikkim Himalayas. Binojkumar & Balakrishnan (1991) described 
E. vajravelui from Western Ghats. 

In addition to the above new taxa, many aliens have been 
reported from India in the recent past. E. serrulata Reinw. 
ex Bl. (=E. vachellii Hook. & Arn.) was reported by Chatterjee 
& Raizada (1948) from Assam. But during the present study no 
specimen either in field or in herbarium could be seen of this 
species. Mitra (1971) reported the occurrence of E. serpens 
H.B.K. in India for the first time. Kumari & Subba Rao (1973) 
reported E. agowensis Hochst. ex Boiss. from Nilgiris, 
Binojkumar & Balakrishnan (1991 & 1992) reported E. cotinoides 
Miq. and E. leucocephala Lotsy from India for the first time. 

During the present study it is also found that E. 
Mauritanica L., E. lathyris L. and E. agowensis Hochst ex 
Boiss. var. pseudoholstii (Pax) Bally & Carter also occur in 
India. 

According to Santapau & Henry (1973) the number of 
species belonging to this genus in India were 60. In the 
present study, 81 species, including the new species E. 
balakrishnanii  Binojk., E. susan-holmesiae  Binojk., E. 
lawsonii Binojk. and E. sebastinei Binojk. are reported from 


eS 
within the present poli, tical boundaries of India. 
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CLASSIFICATION 


Linnaeus (1753) placed the genus  Euphorbia under 
DODECANDRIA TRIGYNIA in his system of classification based on 
reproductive characters, and recognized 56 species. Since 
then several generic and subgeneric or even its lower 
categories were attempted by subsequent workers, due to the 
vast size and morphological diversity and peculiarities of the 
genus. 

The first attempt to A the genus was done by Trew 
(1754) and he employed the names TITHYMALUS, LATHYRIS and 
ESULA. He cited many pre-Linnaean works as references under 
Tithymalus and also cited Euphorbia L. as synonym, a usage 
that was invalid. Under Lathyris and Esula one species each 
were cited. But type has not been designated. Scopoli (1752 
& 1754) used 'TITHYMALUS' in generic level and he attributed 
the genus to Trew. In 1754 he provided a synoptical key but 
his usage 'Tithymalus & C' and its content make it appear that 
he probably meant more than one genus. 

Hill (1755) used the name ESULA, though he did not 
describe the genus but described only two species under it and 
also used EUPHORBIUM in the same status separately. Hill 
(1756) validly used TITHYMALUS at generic level without any 
earlier references and described 18 species with illustrations 
using polynomial nomenclature. 

Adanson (1763) also coined the names Tithymalus and 
Euphorbium in his Familles des Plantes but failed to describe 


them. Hill (1768) cited EUPHORBIA and TITHYMALUS as distinct 
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Be pee 
genera and assignen, panomial instead (of his earlier 417564 
polynonials)ueages. 

Necker (1790) described PEDILANTHUS, KERASELMA, ATHYMALUS 
and TITHYMALUS in generic level. Except PEDILANTHUS all other 
three genera were treated as synonyms under Euphorbia L. by 
subsequent workers. 

Eventhough TITHYMALUS have many earlier usages, Necker 
neither quoted any of these references nor attributed the 
genus to any earlier workers. Under ATHYMALUS no species was 
described either by Necker or by any subsequent workers. The 
identity of this genus has interpreted by Wheeler (1943). 
A.L. Jussieu (1822) #mended the genus KERASELMA. 

Trattinnick (1802) described the genus VENTENATIA and 
treated Ventenatia bracteata (Jacq.) Tratt. under that genus. 

Haworth (1812) segregated 8 genera, viz. ANISOPHYLLUM, 
ESULA, TITHYMALUS, CREPIDARIA, DACTYLANTHES, GALARHOEUS, 
MEDUSA and TREISIA from Linnean Euphorbia. He attributed the 
genus TITHYMALUS to Tournfort. S.F. Gray (1821) described 
CHAMAESYCE and CHARACIAS in generic level validly. He 
described only one species under genus CHAMAESYCE and 
attributed the genus to Dioscorides. But he did not mention 
anything about Rafinsque’s earlier usage of CHAMAESYCE as a 
genus provisionally and as a subgenus validly. Jussieu (1824) 
described ANTHOSTEMA as a genus with one species Anthostema 
senegalensis Juss. GRAHAM (1836) described POINSETTIA at 
generic level with Poinsettia pulcherrima as type. Rafinesque 


(1833-1840) seggregated and described 24 genera from Linnean 
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Euphorbia, viz. PLUERADENA, LACANTHIS, TIRUCALIA, TORFASADIS, 

TUMALIS, VALLARIS, XAMESIKE, ZALITEA, PECCANIA, NISOMENES, 

MURTEKIAS, LOPHOBIOS, LEPADENIA, KANOPIKON, ENDOISILA, 

DITRITRA, DESMONEMA, CYATHOPHORA, APLARINA, ALLOBIA, AKLEMA, 

Such Frese co da hen m R 

AGALOMA, ADENORIMA and  DEMATRA. Shi-s——mushroom——like 
genna 


frem a single genus created nomenclatural 
Fury mere In 
instability: and- many genera, altered tts rank by Rafinsque 
An o} 
himsetfex—by subsequent workers. 

Klotzsch (1859) TERE 11 genera, viz. ADENOPETALUM, 
ARTHROTHMNUS, DIADENARIA, DICHROPHYLLUM, EUMECANTHUS, 
EUPHORBIODENDRON, HEXADENIA, LEPTOPUS, STERIGMANTHE, 
TITHYMALOPSIS and TRICHOSTERIGMA. 

Planchon (1861) described CALYCOPEPLUS at generic level 
and described one species Calycopeplus ephedroides Planchon 
under this genus. 

Pierre (1896) published the genus DICHOSTEMMA with 
Dichostemma glaucescens Pierre as its type. 

The Linnaean Euphorbia has undergone a series of 
splitting even in 20th century. 

Small (1903) described the genus ZYGOPHYLLIDIUM based on 
sect. Zygophyllidium Boiss. of genus Euphorbia L. and also 
treated CHAMAESYCE, TITHYMALUS and POINSETTIA at generic 
levels. Stapf (1906) described genus ELAEOPHORBIA, 
Elaeophorbia drupifera (Thonn.) Stapf as type based on 
Euphorbia drupifera Thonn. 

Millspaugh (1909) described EUPHORBIODENDRON as genus 


based on Euphorbia sect. Tithymalus & Laurifoliae Boiss. 
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Britton (1924) described DICHYLIUM at generic level with 
Dichylium oerstedianum (Klotzsch & Garcke) Britton as type 
based on Poinsettia oerstediana Klotzsch & Garcke. 

Prokhanov (1933) described 3 genera, viz. SCLEROCYATHIUM 
(type: Sclerocyathium popovii Prokh. based on Euphorbia 
sclerocyathium  Korovin & Popov,  CYSTIDOSPERMUM  [type: 
Cystidospermum cheirolepsis (Fischer & Meyer) Prokh. based on 
Euphorbia cheirolepis Fischer & Meyer], and CTENADENA based on 
Euphorbia sect. Tithymalus subsect. Crotonopsideae Boiss. 
[type: Ctenadena lanata (Sieb.) Prokh. based on Euphorbia 
lanata Sieb.]. | 

Croizat (1938) described NEOGUILLAUMINIA at generic 
level, with Neoguillauminia cleopatra (Baillon) Croizat as 
type based on Euphorbia cleopatra Baillon. 

The first attempt to divide the genus into subgeneric 
levels was by Persoon in 1807. He proposed Tithymalus and 
Esula at subgeneric levels. But the subg. Tithymalus sensu 
Persoon was without any reference to earlier use of this 
epithet and he proposed E. antiquorum as type of subg. 
Tithymalus. 

Rafinesque (1817) described Chamaesyce as a subgenus 
under Euphorbia and (1838) made Lathyris as a subgenus under 
the genus Keraselma Neck. ex A.L. Juss. Rafinesque (1840) 
reduced his genera Xamesike and Aplarina to subgeneric ranks. 

Boissier (1862) in the first world-wide monographic 
treatment of the genus, divided Euphorbia into 27 sections, 


viz. Anisophyllum, Zygophyllidium, Cyttarospermum, Dichilium, 
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Alectoroctonum, Petaloma, Crossadenia, Stachydium, 
Tithymalopsis, Tricherostigma, Portulacastrum, Cheirolepiduim, 
Eremophyton, | Nummulariopsis, Poinsettia, | Arthrothamnus, 
Caulanthium, Goniostema, Diacanthium, Euphorbium, Rhizanthium, 
Tirucalli, Lyciopsis, Pseudacalypha, Euphorbiastrum, 
Tithymalus and Calycopeplus. Baillon (1866) recognized 4 
sections, viz. Anisophyllum, Tithymalus, Eremophyton and 
Decadenia. 

Gaucher (1898) reduced the status of genus Anisophyllum 
Haw. to a subgeneric rank, followed by House (1924) who also 
reduced other genera like Agaloma Raf., Lepadena Raf., 
Tithymalus Tourn., Chamaesyce S.F. Gray and Poinsettia Graham 
to subgeneric level. Pax & Hoffmann (1931) recognized 9 
sections, viz.  Anisophyllum, Adenopetalum, Poinsettia, 
Eremophyton, Lyciopsis, Pseudeuphorbium, Euphorbium, 
Rhizanthium, Tithymalus in the genus Euphorbia. 

Wheeler (1943) drew much attention towards the 
nomenclatural instability in the genus Euphorbia due to 
unlimited generic/subgeneric divisions and recognized 8 
subgenera, viz. Chamaesyce, Agaloma, Poinsettia, Eremophyton, 
Lyciopsis, Tithymalus, Rhizanthium and Esula. Out of these 
Eremophyton, Lyciopsis and Rhizanthium were for the first time 
treated in subgeneric levels. But the subg. Tithymalus sensu 
Wheeler is misleading, as it had many earlier usages, and 
hence should be called as subg. Euphorbia. 

Prokhanov (1949) divided the genus into 3 subgenera, viz. 


subg. Paralias (Raf.) Prokh., subg. Cystidospermum (Prokh.) 
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Prokh. and subg. Chamaesyce (S.F. Gray) Prokh. and also 
recognized a number of sections and subsections. Probably 
Prokhanov may not be aware of Rafinesque's earlier treatment 
of Chamaesyce in subgeneric level. 

Hurusawa (1954) recognised 6 genera under Euphorbia L., 
viz. Arthothamnus, Euphorbia, Poinsettia, Chamaesyce, Agaloma 
and Galarhoeus. 

Webster (1967) considered Chamaesyce S.F. Gray at generic 
level and followed Wheeler in treating all other subgenera 
except Tithymalus (sensu Wheeler) which he rightly termed as 
subg. Euphorbia. Gilbert (1987) assigned Lacanthis Raf. 
subgeneric status and designated Euphorbia milii Des Moul. as 
type. According to him the subg. Eremophyton, subg. Esula and 
subg. Lyciopsis along with a significant portion of Tithymalus 
sensu Wheeler, appear to be interlinked by intermediate 
species and probably this should be included within one 
subgenus which must be called Esula (sensu lato). 

The present study based on the species in India, 
recognizes 7 subgenera, viz. Euphorbia, Chamaesyce, Esula, 
Poinsettia, Rhizanthium, Agaloma and Eremophyton. 

Four sections has been recognized in subg. Euphorbia, 
five in subg. Chamaesyce and three in subg. Esula. One 
section each has been recognized under subg. Agaloma and subg. 
Eremophyton, and none in subg.  Rhizanthium and subg. 
Poinsettia. The subgenera and sections recognized in the 


study area are provided under table-2. 


Table-2 


EUPHORBIA L. 


1. 


2. 


Subg. Rhizanthium Boiss- (Wher lev.) 

Subg. Euphorbia 

i. Sect. Epiphylloides Benoy K 

ii. Sect. Tirucalli Borss. 

iii. Sect. Lacanthis (Ra p.) betes k 

iv. Sect. Euphorbia 

Subg. Chamaesyce Re. 

is Sect. Sclerophyllae ( orss) Mure «we 


ii. Sect. Chamaesyce 


iii. Sect. Elegantes CBerss.) Agpene Bagh. 


iv. Sect. Hypericifoliae Zor'ss,) P ye ro 
v. Sect. Longistylae Bing k 

Subg. Poinsettia Grebaro Citoase) 
Subg. Esula Pers. 

i. Sect. Lathyris Godron 

ii. Sect. Esula CRoeper)kocs 

iii. Sect. Tithymalus Roeper 

Subg. Agaloma (aj) Mouse 


Subg. Eremophyton ( /20/:5. ) Mkafer 
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MATERIALS AND METHODS 


The present investigation was mainly based on the 
specimens belonging to the genus Euphorbia preserved in the 
following Indian herbaria critically studying them either by 
visting them or procuring the specimens on loan. 

ACRONYM ADDRESS 


1. ARUN' Botanical Survey of India, 
Arunachal Field Station, 
Itanagar, Arunachal Pradesh. 


2. ASSAM Botanical Survey of India, 
Eastern Circle, Shillong, 
Meghalaya. 


3 BLAT Blatter Herbarium, 
St. Xavier's College, Bombay, 
Maharashtra. 


4. BSA Botanical Survey of India, 
Central Circle, Allahabad, 
Uttar Pradesh. 


5. BSD Botanical Survey of India, 
Northern Circle, Dehra Dun, 
Uttar Pradesh. 


6. BSI Botanical Survey of India, 
Western Circle, Pune, 
Maharashtra. 

7. BSIS Botanical Survey of India, 


Industrial Section, Indian Museum, 
Calcutta, West Bengal. 


8. BSJO Botanical Survey of India, 
Arid Zone Circle, Jodhpur, 
Rajasthan. 

9. CAL Central National Herbarium, 


Botanical Survey of India, 
Indian Botanic Garden, Howrah, 
West Bengal. 


* Not included in Index Herbariorum 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


CALI' 


DD 


HIFP 


IIS 


LWG 


MH 


PBL 


. PCM 


RHT 
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Department of Botany, 
Calicut University, Kozhikode, 
Kerala. 


Forest Research Institute and Colleges, 
New Forest, Dehra Dun, 
Uttar Pradesh. 


Department of Botany, 
Delhi University, 
Delhi. 


Forest Rangers’ College, 
Coimbatore, 

Tamil Nadu. 

Institute Francais Herbier, 
French Institute, 
Pondicherry. 


Indian Institute of Science, 
Bangalore, 
Karnataka. 


National Botanical Research Institute, 
Lucknow, 
Uttar Pradesh. 


Botanical Survey of India, 
Southern Circle, Coimbatore, 
Tamil Nadu. 


Madras Museum Herbarium, 
Madras, 
Tamil Nadu. 


Botanical Survey of India, 
Andaman & Nicobar Circle, 
Port Blair, Andamans. 


Department of Botany, 
Presidency College, 
Madras. 


Rapinat Herbarium, 
St. Joseph’s College, 
Tiruchirappalli, 
Tamil Nadu. 


Regional Research Centre (Ayurvedic), 
Bangalore, 
Karnataka. 


3T 


Botanical Survey of India, 
Sikkim Himalayan Circle, 
Gangtok, Sikkim. 


Tropical Botanical Garden and 
Research Institute, 

Palode, Thiruvananthapuram, 
Kerala. 


University College Herbarium, 
Thiruvananthapuram, 
Kerala. 


Many of the species, especially the Himalayan taxa, 


needed comparative studies, so loan of specimens were 


obtained from other recognized foreign herbaria as follows: 


l. 


BM 


BRI 


KUH 


NSW 


PDA 


QRS 


TI 


Herbarium, 

British Museum (Natural History), 
Cromwell Road, London, 

England. 


Queensland Herbarium, 
Meiers Road, 
Indooroopilly, 
Queensland, Australia. 


University Herbarium, 
University of Karachi, 
Pakistan. 


National Herbarium of New South Wales, 
Royal Botanic Gardens, 

Sydney, 

Australia. 


National Herbarium, 

Division of Systematic Botany, 
Royal Botanic Gardens, 
Peradeniya, 

Sri Lanka. 


Herbarium, 

Queensland Regional Station, 

C.S.I.R.O. Division of Forest Research, 
P.O. Box 273, Autherton, Queensland, 
Australia. 


Herbarium, Botanic Gardens Koishikawa, 
Hakusan 3-7-1, 
Bunkyo-Ku, Tokyo-112, Japan. 
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Types in Herb. Linn. (LINN, S), Herb. Hermann (L, BM) 


Wallich's Numerical List (CAL, K), Herb Wight (B) available in 


microfiche in MH were studied.  Type—materials of speeimens- 
ilable-i T beides Lied itieally. 


Types or authentic specimens not available in Indian 
herbaria were obtained from the following herbaria on loan or 
as a gift in the form of Cibachrome or black & white 


o 
photographs or P ae TES and R ERE Or EE 


l. B Botanischer Garten und Botanisches 
Berlin - Dahlem, 
Konign - Luise - Strasse 6-8, 
D-1000, Berlin 33 (Dahlem), 
Germany. 


2. BM Herbarium, 
British Museum (Natural History), 
Cromwell Road, London SW7 5 BD, 
England. 


34 Cc Botanical Museum and Herbarium, 
Gothersgade 130, DK-1123, 
Copenhagen K, Denmark. 


4. E Herbarium, 
Royal Botanic Garden, 
Inverleith Row, Edinburgh EH, 5LR, 
Scotland, Great Britain. 


5. G Herbarium, 
Conservatoire et Jardin botaniques, 
de la ville de Geneve, Case postae 60, 
CH-1292, 
Chambesy GE, 
Switzerland. 


6. JE Herbarium Haussknecht, 
Friedrich-Schiller University, 
(Section Biology), 
Schlossgasse, DDR-69 Jena, 
Germany. 


7. K The Herbarium and Library, 
Royal Botanic Gardens, 
Kew, Richmond, Surrey,. 
TW9 3AB, England. 


10. 


11. 


12. 


13. 


14. 


15. 


LINN 


LIV 


MO 


OXF 


TI 


Herbarium, 

The Linnean Society of London, 
Burlington House, 

Piccadilly, London, 

WIV OLQ, England, 

Great Britain. 


Herbarium, 

Mersey side County Museum, 
William Brown Street, 
Liverpool, L3 8EN, 

Great Britain. 


Herbarium, 

Botanische Staatssammlung, 
Menzinger Strasse 67, 
D-8000, Muenchen 19, 
Germany. 


Herbarium, 

Jardin Botanico, Plaza de Murillo 
Madrid-14, 

Spain. 


Herbarium, 

Missouri Botanical Garden, 

P.O. Box 299, St. Louis, Missouri 
U.S.A. 


Fielding-Druce Herbarium, 
Department of Botany, 

Oxford, 

University of South Parks Road, 
Oxford OX 13 RA, England. 
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63166, 


Museum National d' Historie Naturelle, 


Laboratoire de Phanerogamie, 
16, Rue Buffon, 75005, Paris, 
France. 


Herbarium, 

Botanic Gardens Koishikawa, 
Hakusan 3-7-1, 

Bunkyo-Ku, Tokyo 112, 
Japan. 
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16. W Naturhistorisches Museum, 
Botanische Abteilung, 
Burgring 7, Post fach 417, A-1014, 
Wien, 
Austria. 


Initially the names of taxa belonging to the genus 
Euphorbia published from the study area and adjacent regions 
were indexed. Protologues and available taxonomic literature, 
particularly monographs and revisionary works pertaining to 
this region and covering the period 1753 to date, were 
gathered from Indian as well as European, American and 
Australian herbaria and libraries. 

New collectior of species were made from various parts of 


soose l mwa olt dur drips d» fo 
the country; the noteworthy among them being d 


- 


he 
Sikkim Himalayas, 
he K 


, 4 
4s foothills oy ea Himalayas, particularly Dehra Dun, Mus- 


im Khasi and Jaintia hills of Meghalaya, 


sorie, a major part of Western Ghats, certain parts of Eastern 
chats, ‘Coastal regions of Kerala, Karnataka and Tamil Nadu. 
Field observations are the most important and highly 
useful in case of succulent species. In most of the herbaria, 
collections of succulent Euphorbias are few as compared to 
other subgenera. This is because of the difficulty to 
preserve the material as herbarium specimen. Their thick 
succulent tissues take very long time to dry so they require 
special techniques. During the present revision all the 
species belonging to subg. Euphorbia were studied critically 
in the field, specimens collected and preserved in bottle as 
well as made into herbarium sheets. It was found that liquid 


preserved materials are highly useful as the shape of the 
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stem, podarium, spines etc. can be kept in shape, without any 
change. While making herbarium specimens the tissues should 
be killed either by immersing in boiling water or in alcohol 
or FAA for 5-10 minutes. Poisoning the material in saturated 
solution of Mercuric Chloride in alcohol makes the specimen 
better preserved and free from fungal or insect attack. 

The plants belonging to other subgenera with herbaceous 
species were washed in water to remove mud and dirt. Then 
they were dried keeping them in between blotters, after 
dipping them in a saturated solution of Mercuric Chloride in 
Ethyl Alcohol. The dried specimens were mounted on standard 
herbarium sheets, identified, properly labelled and 
incorporated in Madras Herbarium (MH). Collections in jars are 
also kept separately in the museum of MH. As all details 
could not be observed in dried specimens, they were recorded 
in the field note and copied to labels of herbarium sheet and 
also attached as labels to the jars. These details include 
place of collection, date of collection, habitat, altitude, 
associated plants, frequency, distribution, colour and shape 
of various parts, etc. 

All specimens including those on loan from various her- 
baria, were studied critically. The floral parts of this 
genus being generally small, the dried materials were kept in 
boiling water with a grain of detergent for few minutes and 
then dissected. The finer parts were studied using 

dv «n 5 oid] á ; : . A 
transluscent light in Olympus Stereo Dissection Microscope. 


Detailed descriptions for all taxa were made and the charac- 
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ters observed were tested with characters mentioned in the 
protologue and various revisionary and monographic works. The 
terminology used in the description were mostly adopted from 
Lawrence (1951), Khan (1964), S. Carter (1977) and Smith 
(1986). Special attention has been made to provide descrip- 
tions in a uniform pattern. Illustrations were drawn up to 
all species by using Indian ink in rotring pen. Scales were 
provided for all the figures. Photographs were taken for many 
Species in the field and included here. Lectotypification and 
neo-typification have been done for many species and 
nomenclature were brought up-to-date following the current 
International Code of Botanical Nomenclature (Greuter et al., 
1988). Photographs of the types obtained from their herbaria 
were also included. The bracketed keys have been prepared 
using easily observable and reliable characters for 


unambiguous identification. 





respective herbaria. 
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PLAN OF THE THESIS 


The treatment of the genus includes the correct name and 
relevant synonyms with original citations and references to 
important works and monographs, indication of type species, 
Kad he ~ . 
es of species for the 


world and for India. Under the genus, key to subgenera is 


detailed description, distribution 


given. The treatment of subgenera includes correct name and 
relevant synonyms with original citations and references to 
previous works, indication of type species, description, 
distribution, number of species for world and for India. 
Under each subgenus, key to sections, or if sections are not 
recognized then key to species are provided. Each section 
consists of the correct name, relevant synonyms with original 
citations and references to previous works, indication of type 
species, a brief description, distribution, number of species 
for world and for India. Critical notes are also provided 
under each subgenus and section, wherever necessary. Keys to 
species are provided under sections. The subgenera, sections 
and species are arranged according to the order of appearance 
in their respective keys. Common cultivated species occuring 
in the study area (some are seen as escapes) are treated in 
the same way as wild species, but indicated by bold italics 
both in key and text. Reason to include them in text is 
because many of them are now seen as escapes from cultivation. 

For each species the correct name is given in bold face. 
This is followed by all synonyms, in chronological sequence 


in italics. For correct names and synonyms references to 
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original publication, important floras, monographs/revisions 
and publications of taxonomic distributional importance are 
given along with the type details wherever available. 
Acronyms of the herbaria where the type is deposited are given 
in paranthesis and if a type specimen is examined for this 
work it is indicated by the exclamatory mark (1!). When 
photograph or microfische is seen it is clearly mentioned. 
The Indian names, if any, are mentioned next. An elaborate 
description of species is given followed by flowering and 
fruiting season, habitat, distribution, palynology, chromosome 
number, ethnobotany /uses and notes in separate paragraphs. 
‘Notes’ under each species contain important morphological 
variations, taxonomic position and significant diagnostic 
characters of the species, nomenclatural aspects including 
typification, etc. The specimens examined and studied are 
listed statewise and for each state with locality, date, 
altitude, name of collector, collection number and acronym of 
the herbaria where they are deposited. The names of states 
and collectors are arranged alphabetically. Extra-Indian 
materials, if examined are cited after Indian specimens. 
Reference to photographs and illustrations wherever included 
are given at the end of description, and reference to maps 
given at the end of distribution. At the end of the 
systematic treatment a key to all the species without 
subgeneric or sectional grouping has been provided. The 


excluded species are listed after that. 
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References given in the text as well as general 
references useful for this and further study are included in 


reference section. 


OBSERVATION AND DISCUSSION OF MORPHOLOGICAL 
CHARACTERS 


a. Habit & Habitat. The genus Euphorbia in the Linnean sense 
is highly polymorphic in habit and habitat. In habit, these 
plants vary from herbs, shrubs to trees. In habitat, they are 
found in wet evergreen forests, dry deciduous forests, scrubs, 
dry rocky hills, deserts, coastal regions to alpine regions 
and also as weeds in cultivated fields. This diversity in 
habit and habitat, combined with correlated internal and 
external morphological characters, are taken into 
consideration while delimiting the different infrageneric 
categories. . 

The subg. Rhizanthium exhibita species which are without 
aerial stems but with rhizomatous underground rootstock and 
only the leaves and inflorescences being visible above the 
soil surface. 

Species belonging to subg. Euphorbia are commonly spiny 
succulent trees or shrubs, with only a few species, viz. E. 
mauritanica and E. milii being herbs or undershrubs. Trees 
of E. antiquorum growing up to 20 m tall have been discovered 
recently in the wet evergreen tropical forests of Southern 


Plank a 
Western Ghats. E. vajravelui found in the same wet evergreen 


forests are also large trees? enjoying—humidtropics. 
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In subg. Chamaesyce, the plants are generally herbs up to 
50 cm high, though a few reach up to 2 m high. E. halophila 
occurs only in coastal regions. E. rosea and E. 
corrigioloides usually prefer gravely and sandy soil mostly 
near to coastal regions. E. granulata, E. jodhpurensis and E. 
clarkeana are commonly seen in dry arid areas. 

The plants belonging to subg. Esula are herbs or shrubs 
mostly seba in mountains and hilly regions, though a few 
oey On 
extend—to the plains. E. dracunculoides enjoys somewhat dry 
habitats. E. perbracteata occurs in plains as a weed in 
cultivated fields. E. wallichii and E. jacquemontii are found 
in alpine regions of Himalayas. 

Species belonging to subg. Poinsettia are herbs or 
shrubs. E. heterophylla occurs as a weed in moist areas and 
E. cyathophora and E. pulcherrima are generally cultivated as 
ornamental garden plants. 

The subg. Eremophyton is represented in India by E. 
agowensis, by—the—typical—variety—and—the-var--pseudehelstii. 
They—ere herbs or undershrubs occuring in evergreen forests of 
Nilgiri mountains of Western Ghats and also in Eastern Ghats. 

The subg. Agaloma is represented by two garden plants, E. 
cotinoides and E. leucocephala, both large shrubs or small 
trees belonging to section Alectoroctonum. 

b. Indumentum: The presence or absence of indumentum cannot 
be considered significant in the delimitation of infrageneric 
groups, because thébe characterg! exhibit high variabiliey: 
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jalma Eng intraspecific categories. The vesture play an 
important roll in delimiting taxa in subg. Chamaesyce, more 
than in any other subgenera. E. prostrata is differentiated 
from E. thymifolia and E. heyneana by the presence of 1-2 rows 
of long hairs on the keels of capsules. E. lawsonii differ 
from E. heyneana by its pubescent nature, whereas E. heyneana 
is more or less glabrous. E. laciniata and its close ally E. 
cristata have laciniate limbs of glands, but can be 
differentiated mainly by the presence of a dense cloth of 
hairs on the limbs of the latter and its absence in the 
former. E. hypericifolia is distinguishable from E. indica by 
the glabrous nature instead of hairy nature in E. indica. In 
E. longistyla the bases of the branches are velutinous, 
whereas they are glabrous in its allied species, E. senguptae. 
In subg. Esula the presence or absence of hairs are 
sometimes used to assess taxonomic demarcation. Boissier 
(1862) distinguished E. jacquemontii var. lasiocarpa from the 
typical variety due to the hirsute nature of the young 
capsules in var. lasiocarpa. In E. wallichii the midrib of 
the leaves have silvery hairs, but such hairs are absent in 
its allied species, E.  luteo-viridis. E. donii is 
distinguishable from E. sikkimensis by the pubescent habit of 
the former. 
The species belonging to subg. Agaloma and Eremophyton in 
the study area do not have any significant taxonomic 


characters in the indumentum. 
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In subg. Euphorbia the hirsute ovary is a characteristic 

feature in sect. Tirucalli, unlike other sections which have 
glabrous ovaries. 
c. Root: The root system also provide certain characters of 
taxonomic value in the genus. In annuals, the root system is 
remarkably uniform, whereas in the perennials they usually 
show various modifications. In subg. Rhizanthium, the length 
and size of the rootstock is one of the main characters for 
the distinction of species. In E. nana the rootstock is less 
than 10 cm long, whereas in E. fusiformis it is usually from 
10 cm to 70 cm long. 

In subg. Chamaesyce, the main taproot system is thick and 
long in E. halophila, E. corrigioloides and E. rosea. In all 
the other species of this subgenus, the main taproot is thin 
and short. E. serpens is distinguished from E. heyneana due 
to the presence of roots at nodes of stems. In subg. Esula 
many species have a permanent rootstock and branches develop 
seasonally from these rootstocks. In subg. Agaloma and 
Eremophyton the root system is permanent, usually thick or 


rarely slender. 


d. Stem: Being one of the important organs contributing to 
the general habit of the plant, the stems provide a set of 
useful characters. These characters are very important in 
infrageneric and infraspecific delimitation. One of the 
major and primary differentiating character of the subg. 


Chamaesyce is the suppression of the apex of main stem just 
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above the cotyledons. Croizat (1936 & 1937), have Showa Chat 
one or a few lateral branches frequently dominate and ceo dew 
lis lvo E 4 
itself- to act, ds main stems.;in—this—group. Wheeler (1941) 
stated that the lateral branches arise from the stem apex 
without any particular relation to leaves. The internodes in 

ah bul 

this subgenus is generally terete er rarely ribbed in certain 
species. E. heyneana can be distinguished from E. prostrata 
and E. thymifolia by the slightly ribbed stems. The erect, 
prostrate or decumbent habit and colour of the stem also have 
taxonomic importance in the subg. Chamaesyce. In E. 
hypericifolia the stem is reddish and rigid but in its allied 
E. indica the stem is pale green and weak.  Like-wise, in E. 
jodhpurensis the stem is stramineous, erect and rigid but in 
its allied E. clarkeana the stem is prostrate, weak and pale 
green. 

In subg. Euphorbia the stem is well developed and aerial. 
The stems and branches may be either terete or angular. If id 
pa angular, the number of wings, the size and shape of 
podarium, etc. have taxonomic importance. The stem is terete 
in E. caducifolia, E. mauritanica, E. ous E. milii and 
E. tirucalli. In the first two species several stems arise 
from the base and are bushy in appearance, whereas in other 
species, the stem is usually solitary to begin with and later 
becomes branched above. The flat or 2-winged branches are 
characteristic in E. epiphylloides and in young stages of E. 
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vajravelui. The white marbled nature—tn between the wings in 


E. lactea and E. trigona are characteristic. The branches are 
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twisted in E. tortilis and in E. neriifolia. In E. antiquorum 
the wings are much thicker than in the other species. The 
flat space in between the wings is characteristic in E. susan- 
holmesiae and E. royleana. 

In subg. Poinsettia the stem is weak or woody. In E. 
heterophylla and E. cyathophora stems are weak and sometimes 
hollow and in E. pulcherrima they are woody and well- 
branched. In subg. Esula stems are weak or stout. The 
presence of leaf scars and reddish colour on the stem is an 
important distinguishing character in E. rothiana. The leaf 
Scars are also seen in E. helioscopia and E. donii but here 
the colour of the stem is pale yellow. The stramineous colour 
of the stem of E. dracunculoides is -a distinguishing 
character. In E. boissieriana the stem is slightly ribbed but 
its allied species are with terete stems. 

In subg. Agaloma and subg. Eremophyton the stems are 
well-developed and as such they do not have any taxonomic 
importance. 

e. Spines and podarium: The presence of spines and podarium 
(spine-shield) are restricted to the subg. Euphorbia. The 
origin and nature of spines of Euphorbia apparently kas-—never 
been well understood. Arguments in favour of both stipular 
and peduncular origin have been put forth by differnt workers. 
Brown (1913) states that the spines are 'stipular spines' but 
as they are always developed below and sometimes at a distance 
below the leaf or leaf-scars, they cannot be stipules in the 


ordinary sense of that term. Croizat (1937) calls them 
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‘prickles’ and ‘thorns’ instead of spines. Dyer (1957) 

classified certain African Euphorbias on the bases of the 
nature of spines. 

In Euphorbia the spines are usually attached to a large 


mass of tissue ipraised called 'podarium'. The French word 


‘podarium’ was first coined by Lamaire in 1858. (the word 
‘scutellum’ is atse used by some workers, tnstead-of-pedarium, 
but this word has several other meanings in botanical 
terminology and hence podarium is mese preferable) The size 
and shape of the podarium and length of the spines are often 
useful while assessing the characters of certain species in 
the subg. Euphorbia sect. Euphorbia. The spines are longer 
(above 1 cm long) in E. nivulia and E. tortilis than in other 
species and in E. barnhartii the podarium is broad and much 
YRS d 
j than its allied E. trigona. E. vajravelui is 
differentiated from eal allied E. antiquorum by che 
comparatively shorter spines. The folitary or unequal spines 
are one of the characters of sect. Lacanthis. 
f. Leaves: Leaf characters have traditionally been of primary 
a Klar. 
importance in delimiting severel taxa Their general size, 


shape, density, margin, base, apex and texture all contribute 
ond 


towards speesixe and infraspecific distinctions, the 
he 
characters of nature, arrangement etc. a are important 


any 
in delimiting the subgenera, sections? and—speeies—in—the 
Einne&n—Eupherbit- 
In subg. Euphorbia the leaves are fleshy and athe 


host 
majerity of species they are early caducous. In sect. 
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Tirucalli the leaves are linear-oblong, in sect. Lacanthis 
they are obovate, oblanceolate and in sect. Euphorbia highly 
variable, from minute to large. E.  cattimandoo is 
differentiated from E. barnhartii by the former's acute- 
acuminate leaves, but in E. barnhartii the leaves are obtuse. 
E. susan-holmesiae is much allied to E. royleana, but can be 
easily distinguished by the leaves being less than 1 cm long, 
instead of the more than above 5 cm long leaves in E. 
royleana. 

In subg. Rhizanthium leaves are much larger, usually 
obovate or subspathulate with distinct petioles. 

In subg. Chamaesyce leaves are  characteristically 
opposite and inequilateral at base. Size and shape varies 
from section to section and also intrasectionally. The foliar 
veins of subg. Chamaesyce exhibit the peculiar chrolophyll 
concentrated vein-sheaths. Sect. Elegéntes differs from all 
other sections by the upper leaves concealing the involucre. 
In sect. Chamaesyce the cyathia are often with microphyllous 
leaves. E. prostrata differs from E. thymifolia and E. 
heyneana by the obliquely-obovate, suborbicular leaves of the 
former. In sect. Hypericifoliae, E. hypericifolia differs 
from E. indica by the oblong or oblong-lanceolate and longer 
leaves, whereas in E. indica leaves are elliptic-oblong and 
shorter. E. rosea differs from its allied species by its 
obovate to spathulate leaves. E. lawsonii also differ from E. 
heyneana by the orbicular leaves of the former species instead 


of elliptic-oblong or obliquely-oblong leaves of E. heyneana. 
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The subgeneric treatment of Esula is primarily based—en 


Msunetive Rhia vAwe hons: Kiem are 

its characteristic ,3 types of leaves; the stem leaves, 
Goss rcd ctany 

pseudoumbel leaves and ray leaves. This character ks—-net-seen 
in any other subgenera of Euphorbia L. In sect. Lathyris, the 
stem leaves are opposite-decussate but in the other two 
sections they are alternate. In sect. Esula, the stem leaves 
are usually entire and ray leaves are opposite, but in sect. 
Tithymalus, the stem leaves are entire or serrate and the ray 
leaves are usually ternate. At daki level the shape, 
size, etc. of leaves are much important. The lanceolate 
leaves and long petioles are distinctive characters in E. 
sikkimensis. In E. dracunculoides stem leaves, pseudoumbel 
leaves and ray leaves are more or less similar in shape and 
size. But in all other species these differ in size and 
shape. The connate ray leaves differentiate E. perbracteata 
from E. rothiana and E. dracunculoides. E. sharmae differs 
from E. stracheyi by its petiolate, ovate to elliptic-ovate 
stem leaves and reniform ray leaves, whereas in E. stracheyi 
the stem leaves are sessile, obovate-oblong and the ray leaves 
are obovate to subdeltoid. 

In subg. Poinsettia the most outstanding feature is their 
extreme leaf polymorphism. The linear-lanceolate, ovate and 


deeply pandurate leaves may be found not only in the same 


population, but often on the same individual. More 
thaw 
frequently, however, extremely different leaf types are found 


on different individuals / ezx—on. different stages of one 
individual. The leaves of E. pulcherrima are comparatively 
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larger ia cyathophora and E. heterophylla. Moreover, the 
upper leaves are completely coloured in E. pulcherrima. In E. 

cyathophora the upper leaves are partially coloured and in E. 
heterophylla the upper leaves are green or rarely pale yellow. 
Moreover, Lleaves—of E. cyathophora are more heterophyllous 
than these—of the other two species. 

In subg. Agaloma also the characters of the leaves are 
very important for species delimitation. E. cotinoides 
differs from its closely allied E. cotinifolia mainly by the 
pinkish leaves of the former. In E. leucocephala, the white 
upper leaves is a major distinctive character. In subg. 
Eremophyton the leaves are always alternate before branching 
but later it may become subopposite or opposite. The 
characters of leaves are important for  infraspecific 
distinction also. E. agowensis var. pseudoholstii differs 
from its typical variety by the linear-lanceolate leaves with 
a gland-tipped marginal teeth at base. But in the typical 
variety the leaves are ovate and the gland-tipped marginal 
teeth ars deually absent. 

g. Stipules: Croizat (1937) states, "I understand as stipule 
any structure adjacent to the leaf, floral eye, prickles and 
thorns which is too amorphous to be assimilated entirely to 
any of those organs". In Euphorbia L. the stipule has several 
modifications as spines, glands etc. The characters of the 
stipule is more important in subg. Chamaesyce than in other 
subgenera which have stipules or its modifications.  Croizat 


(1960) states that the stipules in the subg. Chamaesyce 
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represent the two abortive stem leaves of the same whorl to 
which two well-developed leaves belong. Thus, they are in 
fact pseudostipules and contrary to the true stipules, 
represent an advanced character. In E. serpens the stipules 
are fused above and beneath to form a triangular laciniate or 
fimbriate white scale. This is one of the character that 
differentiates it from its allied E. heyneana, E. prostrata, 
etc. Similarly, E. senguptae can be easily differentiated 
from E. longistyla by the united and deeply incised stipules 
of the former, whereas in E. longistyla the stipules are free 
and minutely incised. In sect. Sclerophyllae also the stipule 
is broad and united, and is considered as the characteristic 
feature of that section. 

Stipule is either absent or modified as spines in subg. 
Euphorbia. In subg. Poinsettia stipule is glandular. In 
subg. Eremophyton usually two minute, subulate stipules, which 
are often caducous, occur on either side of the base of the 
petiole. In subg. Agaloma certain species have stipulate 
leaves and in subg. Esula leaves are exstipulate. 

Despeét Ari ng 
h. Cyathia: As the unifying basic morphological unit of the 
tribe  Euphorbiae, the  cyathium has been interpreted 
differently by earlier botanists. It is now well established 
that the cyathium is an inflorescence composed of fused 


involucral  bracts surrounding the reproductive organs 


Prish le fe 
consisting of a solitary central femate flower and usually 5 
Sfaminale 
clusters of mate flowers around it. Being a feature of 


fundamental importance in the genus Euphorbia, the cyathium 
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and its various parts provide many valuable characters for 
delimiting taxa at different levels. The cyathium is 
actinomorphic, sessile or pedunculate, solitary or in clusters 
or in triads and all these characters are useful for 
infrageneric delimitation of the genus. 

In subg. Euphorbia sect. Euphorbia the cyathium is 
either in triads or solitary. The central one in each triad 
is usually sessile and the lateral two pedunculate. The 
length and colour of the peduncle are useful characters for 
species delimitations. E. vajravelui differ from E. 
antiquorum by the shorter yellowish peduncle whereas in E. 
antiquorum the peduncle is long and pinkish in colour. In E. 
santapaui the cyathia are solitary and peduncules are pink. 
In E. caducifolia and in E. tortilis cyathia are seen to be in 
fascicles because the number of peduncles are more above the 
spines. In sect. Tirucalli the cyathia are pseudoumbellate, 
a feature that made some recent workers in favour of keeping 

: Cu berd 987) 
this section under the broad concept of subg. Seu ^I n 
sect. Lacanthis, cyathia are in long peduncles, solitary, with 
two large coloured bracts. 

The subg. Chamaesyce sect. Hypericifoliae is 
characteristic with its glomerulate cyathia. In sect. 
Chamaesyce cyathia are 2-3 and in sect. Longistylae cyathia 
are usually solitary. In sect. Elegantes the cyathia are 
usually solitary but concealed by the upper leaves. 

In subg. Poinsettia the most characteristic feature is 


the occurrence of din.:;nic cyathia. In E. heterophylla the 
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primary main stem often ends with a cyathium that may have 8- 
10 glands; next above at the first dichotomy of the umbel the 
.cyathia occur as  condenced dichasial or  pleiochasial 
inflorescence and bear only one gland. Croizat (1942) 
states," the phylogenetic significance of the so-called 
section Poinsettia of Euphorbia is certainly greater than most 
taxonomist appear to believe, as it is through this section 
that the prevailingly actinomorphic cyathium of Euphorbia can 
be connected in phylogeny with the zygomorphic inflorescence 
of Pedilanthus". 

In subg. Esula the cyathium is solitary usually with 2-3 
coloured ray leaves. In this subgenus also in certain species 
the main stem ends with one comparatively long pedunculate 
cyathium. In subg. Agaloma and in subg. Eremophyton the 
cyathium is usually solitary and terminal or axillary. 

Various terms have been coined to describe the different 
parts of the cyathium. Most of the terms used in this work 
have been adopted from earlier workers like  Croizat (1937- 
1940); Khan (1964); R. Smith (1986) and S. Carter (1980-1992). 
The peduncle (often misnomered as pedicel) ends with a cup, 
called as 'involucre' with the rim of the involucre cleft into 
5 lobes called as ‘involucral lobes’. In between the 
involucral lobes there are 4-5 ‘glands’ (except subg. 
Poinsettia). These glands are with or without one petaloid 
appendage called as ‘limb of gland’. Inside—the—invetuere 
there—is—a- solitary—female—flower surrounded—by—mamny-or—few 
male florets—in—4-5—fascictes-or—-dispersed. 
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Claus net 
i. Involucre: The size and shape of the involucre atene—do 
not provide suffieient characters for subgeneric or sectional 
treatment, but in species distinction it is useful. In shape 
it is turbinate, campanulate, cupular or rarely saucer-shaped. 
The involucre is generally larger and cupular in subg. 
Poinsettia but much larger in E. pulcherrima than in E. 
heterophylla and E. cyathophora. In subg. Esula the involucre 
is saucer-shaped in E. tibetica and cupular and comparatively 
larger in E. wallichii and E. prolifera. In subg. Chamaesyce 
the involucres are turbinate or campanulate and in subg. 
Agaloma and subg. Eremophyton involucres are campanulate. In 
subg. Euphorbia involucre is larger in E. antiquorum than its 
allied species E. santapaui, E. vajravelui, etc. E. susan- 
holmesiae is differentiated from E. royleana by the 
comparataively smaller involucre. 
j. Involucral lobes: The basic number is usually 5, sometimes 
Ko fob to ^ l " 

reduced to 4 er rarely absent. In shape fU nay be triangular, 
ovate or oblong, entire, or laciniate. Usually the colour is 
green or yetlop bul Cink at apical margin in E. pulcherrima. 
k. Glands: NU ue hd ass of the glands such as shape and 
size or even colour are important morphological characters for 
delimiting sections and species in the genus Euphorbia. 
According to Haber (1925) the gland in Euphorbia is a pair of 
modified SOCODMAEY branches of a lateral inflorescence. 
crotzat, uses the word 'nectaria' instead of gland. Except in 


subg. Poinsettia the glands are in between in the sinuses of 


involucral lobes. In subg. Poinsettia the glands are extra- 
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involucral and usually solitary or varéiy 3-4. The glands in 
E. heterophylla are funnel-shaped with circular opening. In 
E. cyathophora the glands are more or less bilabiate and the 
opening narrowly oblong. 

Speerco ih 

z eut MEER usually have 4 glands, but in certain 
species it“varies up to 10. In E. mauritanica belonging—to 
(ect. Tirucalli and in E. santapaui belonging to sect. 
Euphorbia the glands are 6-8 it is somewhat rounded in the 
former and oblong in the later. The sect. Tirucalli is 
characteristic with its rounded glands. In many species of 
sect. Euphorbia the glands are spongily pitted. The colour of 
the glands may also offer taxonomic characters in certain 
species. In sect. Lacanthis the glands are usually pinkish 
and in sect. Euphorbia the glands are yellowish. 

The size of the glands are also used in certain cases for 
the species demarcation in this subgenus. In subg. Chamaesyce 
the glands are tiny, rounded or transversely oblong and the 
number is usually 4. They are usually pink but sometimes 
yellow and are always with a petaloid limb. In sect. 
Chamaesyce the glands are generally rounded and in sect. 
Longistylae the glands are usually transversely oblong. In 
some species the glands are stalked as in E. halophila 
belonging to sect. Sclerophyllae and in E. hypericifolia and 
E. rosea both belonging to sect. Hypericifoliae. 

The characters of the glands are important in subg. Esula 
than in any other subgenera belonging to the genus Euphorbia. 


In sect. Esula the glands are 2-horned and in sect. Tithymalus 
n c ^w. N 
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glands are somewhat rounded or transversely oblong without 
horns. The irregular apical margin of the gland is a 
characteristic feature in E. perbracteata. The size and 
position of the horns are also considered as a taxonomic 
character in certain cases. For example, in E. maddenii the 
horns are longer than wide. In E. falcata the horns are 
minute or indistinct. In E. osyridea the glands are 
trapezoidal, truncate and pectinate-lacerate. As the shape, 
the number of glands also have importance in species 
distinction in this subgenus. In E. luteo-viridis the number 
of glands are 5, whereas in E. wallichii the glands are 4 in 
number. E. lathyris belonging to sect. Lathyris the horns of 
the glands are divergent, spathulate and purple-spotted. 

In subg. Agaloma the glands are with petaloid limbs. The 
two species belonging to sect. Alectoroctonum of this subgenus 
have the glands transversely oblong and yellowish in colour. 
In subg. Eremophyton, the two taxa occuring in the study area, 
namely E. agowensis and its variety pseudoholstii, the glands 
are transversely oblong with wavy apical margins. 

l. Limbs of glands: 

Eventhough the presence of the petaloid limb is not a 
common character in the genus Euphorbia as a whole, the size, 
shape, colour, presence of hairs, shape of the margin etc. are 
important for taxonomic judgements and distinction of sections 
and species. The limbs of glands occur only in subg. 
Chamaesyce and subg. Agaloma and because of this both the 


subgenera are phylogenetically closest. In subg. Chamaesyce, 
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the sect. Chamaesyce is differentiated from other sections 
mainly by its prostrate habit and minute limbs of glands 

bok have disknet glands. 

except a few species. In sect. Hypericifoliae the limbs are 
a little larger than the glands and in sect. Longistylae the 
limbs are distinctly larger than the glands. In sect. 
Elegantes the limbs of glands are laciniate or sinuate at 
apical margins. The limbs in E. cristata are hairy but in E. 
laciniata they are glabrous and in both the limbs are 
laciniate, but in E. elegans limbs are hirsute but not 
laciniate. 

In sect. Hypericifoliae, E. hypericifolia is 
differentiated from E. indica by the distinctly larger limbs 
of glands as compared to the obscure limbs in E. indica. E. 
rosea is distinguished from the rest of the species in the 
section as well as in the subgenus by the distinctly unequal 
limbs of glands. 

In sect. Longistylae also the limbs of glands are very 
important for species distinction. E. senguptae is closely 
allied to E. longistyla but can be easily distinguished by the 
sinuate limbs of the former instead of laciniate limbs in E. 
longistyla. 

The two species belonging to sect. Alectoroctonum of 
subg. Agaloma which occur in India, E. leucocephala and E. 
cotinoides, can be differentiated on the basis of the limbs of 


glands. In E. leucocephala the limbs of glands are oblong to 
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obliquely oblong, 3-3.5 mm long and entire, whereas in E. 
cotinoides it is orbicular, ca 1 mm across and toothed at 
apical margin. 
S4 2 inalz 
m. Make florets and bracteoles: 
Sie foinat 

The number of mate-florets in an involucre varies from 

few to many, also varying in between subgenera and sections. 
S tammi na bo 
A male flower consists of a pedicel, which is articulate to 
the solitary filament, bearing at apex a subglobose dithecous 
Slaeminatk” 
anther, dehiscing transversely. The male flower bears at base 
of pedicel a bracteole which is filiform or basally sheathing 
and laciniate above. 
Stemi nau 

In subg. Euphorbia the małe flowers are usually in 5 
fascicles, with 5-7 flowers in each fascicle and covered by 
laciniate bracteoles in younger stages. When mature, the 
pedicel protrudes out of the involucre and the pinkish anther 
is visible outside. In E. nana ef (subg. Rhizanthium the 
spathulate bracteole is an important distinguishing character. 
The absence of bracteoles in certain species are taxonomically 
important. In sect. Lathyris of subg. Esula the bracteoles 
are absent. Likewise, in sect. Tithymalus the two closely 
allied species E. cornigera and E. micractina also do not have 
bracteoles. All other species belonging to this subgenus, 
usually have filiform bracteoles. 

Stew tne L~ 

In subg. Chamaesyce sect. Chamaesyce the number of mate 

florets are 3-4, the length of the pedicel is very short and 


the absence of bracteoles is also noticed in certain species. 


In sect. Longistylae the pedicel is long and the male flowers 
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are always with supporting filiform bracteoles. In sections 
Hypericifoliae, Elegantes and Sclerophyllae each male flower 
is with a filiform bracteole. The peripheral laciniate 
bracteoles are also present in certain species, belonging to 
these sections. 

In subg. Poinsettia both laciniate and filiform 
bracteoles are seen with the male flower. The number of male 
flowers are comparatively more in this subgenus than in other 
subgenera. In E. pulcherrima the bracteoles are crimson 
coloured at apex. 

In E. agowensis, belonging to subg. Eremophyton, the male 
flowers are sparsely hairy and the bracteoles are laciniate. 
In E. cotinoides and E. leucocephala belonging to sect. 
Alectoroctonum of subg. Agaloma the bracteoles are laciniate. 

Pish la G7 
n. Femate florets: 
pist lau 

In Euphorbia the femate flower is solitary at the centre 
of the involucral cup, consisting of a gynophore, ovary, style 
and stigma. The length of the gynophore, nature of the ovary 
and length of style are useful as intraspecific characters. 
In subg. Euphorbia sect. Euphorbia the middle sessile cyathium 
of the triad protrude only is ETEN in certain species. 
Likewise in sect. Alectoroctonum of subg. Agaloma the majority 
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of cyathia are dreeeieue—wrth only maie florets. 

Generally in subg. Euphorbia the gynophore is fleshy and 

thick. In sect. Euphorbia, E. cattimandoo and E. tortilis, 


the gynophore protrudes out from the involucral cup more than 


in the other species. The species belonging to sect.Lacanthis 
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have short gynophore, keeping the ovary enclosed within the 
involucre. The hirsute ovary is a characteristic feature in 
sect. Tirucalli. The connate or free nature of styles are 
often used in intraspecific distinction. In E. fusiformis of 
subg. Rhizanthium, the styles are free from base, whereas its 
allied species E. nana have styles connate up to base. 

In subg. Chamaesyce sect. Chamaesyce the gynophore is 
hairy and protrudes very little from the involucre. In E. 
thymifolia the gynophore is very short so that the capsules 
mature within the involucre. The ovary is usually hairy in 
this section. In sect. Elegantes also the gynophore and ovary 
are hairy. The length of the style is a characteristic 
feature in E. longistyla and E. senguptae belonging to sect. 
Longistylae and in this section the gynophore and ovary are 
either glabrous or pubescent. 

In subg. Poinsettia also the characters of female flower 
is important for species distinction. In E. pulcherrima the 
gynophore is long and protrudes out from the involucre and the 
ovary is ovoid and the styles are connate up to middle and 
each deeply bifid at apex. But in E. cyathophora and E. 
heterophylla the gynophore is short and protrudes only 
slightly, the ovary is subovoid or globose and the styles are 
free from base and shortly bifid at apex. 

In subg. Esula various characters of the female flower 
such as the length of the gynophore, nature of style, ovary 


etc. are to be assessed for species distinctions. 
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In E. tibetica the gynophore protrudes out from the 
involucre more than in the other species belonging to sect. 
Tithymalus. The papillate 1 mm long projection on the ovary 
of E. cornigera and E. micractina is a distinctive character. 
E. donii and E. khasyana also have protruberances on the ovary 
but they are less than 0.5 mm long. The ovary is minutely 
granulate in E. jacquemontii, E. thomsoniana, E. stracheyi and 
E. sharmae belonging to sect. Tithymalus and is smooth in E. 
wallichii, E. luteo-viridis and E. sikkimensis of the same 
section. The length of the style and its connate or free 
nature have importance in this subgenus also. E. sikkimensis 
is very much allied to E. donii and is differentiated by ca 4 
mun long style of the former species and E. wallichii is 
distinguished from E. luteo-viridis by the comparatively 
longer style of the former species. 

E.  sharmae is much allied to E. stracheyi but 
differentiated by the connate (up to middle) style of the 
former as against the free style of E. stracheyi.  Prokhanov 
(1949) has emphasized the importance of stylar length and 
depth of stigmatic division as a criterion to demarcate 
certain species. The characters of ovary, style etc. are used 
only as secondary characters in most genera of the 
Euphorbiaceae. But in genus Euphorbia it is often useful for 
these characters to be considered for infraspecific 
delimitations. 

In E. agowensis belonging to subg. Eremophyton also the 


gynophore and ovary are sparsely hairy. But in E. cotinoides 
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and E. lucocephala of sect. Alectoroctonum of subg. Agaloma 
the gynophore and ovary are smooth and glabrous. 
o. Capsules: Capsules and seeds provide various important 
characters for species delimitations. The shape, size and 
texture like warts, wings venation etc. are considered for 
taxonomic demarcations. In general, the capsule dehisces into 
3 bivalved, often cocci leaving a columella at centre. 

In subg. Euphorbia, the capsule is comparatively large 
and smooth with obtuse or acute cocci. In sect. Lacanthis, 
the cocci is keeled, with parallel grooves on the keels. In 
sect. Euphorbia, E. antiquorum, E. santapaui and E. 
vajravelui, the cocci are obtuse but in E. tortilis, E. susan- 
holmesiae, E. royleana and E. cattimandoo the cocci are 
acutely keeled. In E. tortilis after dehiscence and shedding 
of seeds, the capsule is persistent for a long time on the 
cyathium. But this character is not seen in other allied 
species. 

In subg. Chamaesyce, E. notoptera belonging to the sect. 
Longistylae is distinguished from all other species in the 
subgenus by the winged capsule. E. prostrata, E. 
balakrishnanii and E. sebastinei are distinguished from all 
other species of the sect. Chamaesyce by its acutely keeled 
capsules with hairs only on the keels, unlike the other 
species, where the capsules are obtusely or acutely keeled and 
glabrous or hairy. E. lawsonii is differentiated from E. 
heyneana by hirsute capsules of the former as against 


subglabrous or glabrous capsules in E. heyneana. The acutely 
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keeled capsules, also distinguishes E. senguptae from E. 
longistyla. The capsule is hairy in E. indica but is glabrous 
in E. hypericifolia. 

In subg. Esula capsules are warted in E. cornigera, E. 
micractina, E. donii and E. khasyana. But in the former two 
species warted nature is denser than in the latter two 
species. E. helioscopia is characterised by its veined cocci 
and E. peplus by its winged cocci. E. jacquemontii is 
distinguished by its granulated capsules from E. sikkimensis 
which have smooth capsules. E. luteo-viridis is closely 
allied to E. wallichii but is distinguished by the smaller 
size of the capsules. The capsules are granulated in E. 
sharmae, E. stracheyi and E. kanaorica also. 

In subg. Poinsettia the capsules are glabrous and smooth. 
In E. agowensis, belonging to subg. Eremophyton, the capsules 
are minutely hairy. In subg. Agaloma sect. Alectoroctonum the 
capsules are hairy in E. cotinoides but glabrous in E. 
leucocephala. 

m. Seeds: The size, shape, diversity in sculpturing-of the 
seed coat, the presence and absence of caruncle, its shape and 
size are important taxonomic characters in the genus 
Euphorbia. These characters vary from subgenus to subgenus. 
There are different unsettled arguments whether smooth seeded 
species are primitive or derived and whether ecarunculate 
seeds have been derived from carunculate seeds. In subg. 
Euphorbia the seeds are ovoid, oblong, or subrotund. The 


surface is smooth in majority of the species except in the 
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sect. Lacanthis. In sect. Lacanthis the seeds are sculptured 
and ecarunculate too. But in other sections the seeds are 
with a white globose caruncle or a hyaline papilla at one 
apex. The shape of the seed is also an important taxonomic 
tool in differentiating closely allied species in this 
subgenus. For example, E. vajravelui is differentiated from 
E. antiquorum by ovoid seeds instead of globose seeds of the 
latter. In E. fusiformis the seeds are ovoid in the typical 
variety but it is globose in the var. khandallensis. 

The characters of seeds such as the shape, size, 
sculpture etc. are more important in subg. Chamaesyce than in 
any other subgenus. These characters are considered while 
differentiating sections and species. Seeds in this subgenus 


are ecarunculate and usually slightly pinkish or yellowish in 
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colour y In sect. Chamaesyce most of the species are obscurely 
and transversely 2-3 furrowed. In E. serpens seeds are 
smooth. In sect. Elegantes seeds are generally deeply 
furrowed and in sect. Longistylae also the seeds are either 
grooved or tuberculate except in a few species. In sect. 
Hypericifoliae both smooth and tuberculate or transversely 
grooved seeds are seen. E. hypericifolia can be 
differentiated from E. indica by the subtetragonous, slightly 
grooved seeds instead of ovoid, smooth seeds of E. indica. 
The major character differentiating var. zornioides from 
the typical variety of E. pycnostegia is the smooth seeds of 
the var. zornioides as against tuberculate seeds in the 


typical variety. E. jodhpurensis is allied to E. clarkeana, 


m Sons Spe 
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but can be differentiated by the longitudinally oblong, 
quadrangular, transversely furrowed seeds, whereas in E. 
clarkeana the seeds are obovoid to oblongoid and obscurely 
furrowed. E. lawsonii is differentiated from E. heyneana by 
the distinctly tetragonous clearly grooved seeds of the 
former. In E. heyneana the seeds are obscurely tetragonous, 
smooth or obscurely grooved. E. balakrishnanii differs from 
E. corrigioloides by the oblongoid seeds, instead of the 
ovoid seeds in E. corrigioloides. 

In subg. Poinsettia, the seeds are ecarunculate, the 
shape varying from species to species and are variously 
sculptured or rarely smooth. The shape and sculpture of the 
seeds are the major characters differentiating species in this 
subgenus. The seeds are ovoid and smooth in E. pulcherrima 
but in E. cyathophora the seeds are ovoid-cylindric and 
sharply tuberculate. In E. heterophylla the seeds are 
quadrangular-ovoid, coarsely and bluntly tuberculate. 

In subg. Esula, the seeds are generally carunculate and 
the caruncle may either be deciduous or persistent. Sculpture 
of the seed-coat is important for demarcation of séctions in 
this subgenus. In sect. Lathyris the seeds are smooth, in 
sect. Esulae they are generally pitted and in sect. Tithymalus 
they are wrinkled or smooth. While E. micractina is 
distinguished from E. cornigera by granulate seeds with 
depressed caruncle, in E. cornigera the seeds are almost 


smooth and the caruncle is raised and subterminal. 
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The characters of the seeds and caruncle also help to 
distinguish E. sharmae from E. stracheyi. The seeds in the 
former are dark brown with white bloom and the caruncle is 
prominent. But in E. stracheyi the seeds are smooth, mottled 
with minute  caruncle. The minute caruncle alone can 
distinguish E. luteo-viridis from E. wallichii which has 
large, hemispheric, disc-like caruncle. The caruncle is 
conical and papillate in E. peplus but in its allied E. 
maddenii it is hemispheric. 

Subg. Agaloma is characteriseíe FM its ecarunculate 
seeds. The two species of sect. Atecteroctondn of this 
subgenus occuring in the area of study have variously 
sculptured seeds and the differences in sculpture are useful 
in species distinction. E. leucocephala is distinguished by 
its tuberculate seeds instead of the bluntly pitted seeds of 
E. cotinoides. 

The seeds are generally  carunculate and usually 


sculptured on surface in subg. Eremophyton. 
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ANATOMY 


Metcalf and Chalk (1950), Metcalf (1954), Sayeeduddin 
(1956), Webster (1967), Seghal and Paliwal (1974) and Raju & 
Rao (1987) have stressed the importance of anatomical data for 
the classification of Euphorbiaceae in general and the genus 
Euphorbia in particular. Haber (1925) studied the floral 
anatomy and morphology of Euphorbia and concluded that the 
anatomical evidence shows that the genus Euphorbia is highly 
specialized, a fact which morphology, ontogeny and teratology 
verify and uphold. Further she opined that based on the types 
and behaviour of the steles, the genus may be divided into 2 
sections and also observed that the sections of Pax & Hoffmann 
viz. Adenopetalum, Poinsettia and Euphorbia have only slight 
affinities among them, but Anisophyllum and Tithymalus have 
closer affinities between them. 

Mahlberg (1975) studied morphology of plastid starch 
grains in parenchyma and non-articulated laticifers from 
several succulent and non-succulent species of Euphorbia. He 
identified several classes of grains and based on this made 
different groups and discussed the phylogenetic relationships 
within the genus. The species belonging to subg. Poinsettia 
have rod-shaped starch grains. . Ostoid grains are present in 
succulents like E. milii, E. mauritanica etc. Grains with 
much enlarged ends are present in certain succulent species 
like E. tirucalli. E. lactea has the most complex grain in 
which lobing was frequent at the ends of the grains which had 


given rise to a lobed osteoid class. 
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Webster (1975) recognized the usefulness of presence or 
absence of laticifers and latex colour for the classification 
of  Euphorbiaceae. Webster (1975) also observed the 
photosynthetic mechanism of c? and c* species of Euphorbia 
(s.1l.). The c* metabolism is correlated with presence of 
specialized chlorenchymatous sheaths covering the vasculature 
of veins in leaves in which the chloroplasts show more or less 
highly modified structure. These anataomical specialization 
is called as "Kranz Syndrome" and the species in which these 
features occur as Kranz species. The Kranz Syndrome has been 
reported in Euphorbia subg. Chamaesyce, whereas crassulacean 
acid metabolism has been reported in subgenera Euphorbia and 
Agaloma. Webster (l.c.) pointed out that the Kranz species of 
subg. Chamaesyce have been derived from non-Kranz ancestors in 
subg. Agaloma. 

Mahlberg et al. (1987) stressed the salient features of 
laticifers and emphasized the need for reorganization of the 
natural phylogeny for Euphorbiaceae. They recognized supra- 
generic groups based on presence or absence of laticifers and 
whether they are articulated or non-articulated. The 
triterpenoid in the latex of Euphorbia species has been shown 
to be of diagnostic value. 

Sehgal & Paliwal (1974) divided the species belonging to 
this genus into uni-, bi-, tri-veined and special categories 
based on the number of vascular strands entering the petiole 
or base of the leaf. The majority of the species are 


triveined. Further groups have been recognised in this 
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category based on the presence or absence of sheath around the 
veins. The ornamented veins are seen in subg. Chamaesyce and 
unornamented veins in the other subgenera. Certain species do 
not come under any of the above groups because the strand is 
untraceable and are considered as special types. E. 
caducifolia, E. trigona and E. wallichii etc. belong to this 
group. In E. neriifolia the number of strands is five. 

Sehgal & Paliwal (1974) found that the nodal anatomy of 
many species belonging to this genus show high variability. 
Some of them are unilacunar, l-traced and still fewer are 
bilacunar 2-traced types. Variation has also been recognized 
in the different nodes of the same species. 

Dommel (1910) and Vindt (1960) stated that paracytic 
stomata is common in the genus but anomocytic type also occurs 
rarely. Sehgal & Paliwal (1974) found anomo-, aniso-para-, and 
cyclocytic type of stomata in the genus. Some species (e.g. 
E. rosea, E. peplis etc.) show 2 or 3 types of stomata on the 
same leaf surface. Based on the stomatal type, Raju & Rao 
(1987) supported the generic status for  Chamaesyce. After 
examining 30 species they recognized anisocytic as the basic 
stomatal type for subgen. Chamaesyce (as genus Chamaesyce) 
while para-, anomo-, and cyclocytic stomata for the rest of 
the subgenera.|Sehgal & Paliwal (1974) found unicellular and 
multicellular uniseriate trichomes in various species of 
Euphorbia. E. heterophylla has multicellular trichomes with 
pointed and curved apices. Multicellular uniseriate trichomes 


were reported in E. neriifolia, E. pycnostegia, E. trigona and 


A 
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E. wallichii. Rao & Raju (1985) observed unicellular trichomes 
in E. pycnostegia and E. agowensis and in E. heterophylla the 
hairs are geniculate and bifurcated. The above account shows 
that trichome characters are not always useful in subgeneric 
classification of the genus Euphorbia, because species belon- 


ging to different subgenera have the same type of trichomes. 


PALYNOLOGY 


The family Euphorbiaceae is a unique example of 
eurypalyny in angiosperms. All apertural forms, except the 
monocolpate type occur in the family, which indicate that the 
family is not phylogenetically related to the Mangnolian 
stock. The palynological evidence shows origin of the 
Euphorbiaceae from the Rosales (Khan, 1968). Webster (1967) 
states that in the family Euphorbiaceae the pollen grains 
furnish the most critical characters for delimitation of 
infrafamilial taxa. 

Compared to many other genera of the family 
Euphorbiaceae, the genus Euphorbia L. has been ‘given less 
attention in palynological studies. Erdtman (1952) published 
pollen morphological features of the family Euphorbiaceae, but 
did not give any account of the genus Euphorbia. Punt (1962) 
studied pollen morphology of the family Euphorbiaceae in 
detail. Kohler (1965) made a remarkable attempt in 
palynological studies of the family Euphorbiaceae with its 


taxonomic significance. 
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In India the pollen morphology of the genus Euphorbia was 
studied by various workers. | wair (1961) studied pollen 
morphology of Euphorbia pulcherrima including the five 
varieties. Variations have been observed among these 
varieties. In different varieties, pollen grains vary in 
shape, being spheroidal, suboblate, oblate-spheroidal, prolate 
and  subprolate. His studies reveal that the  exine 
ornamentation of pollen grains should be considered to be of 
basic significance in the taxonomy of Euphorbia pulcherrima 
and its varieties. Khan (1968) has given detailed 
palynological account of 97 species belonging to 40 genera of 
the family Euphorbiaceae, of which 14 species belonging to the 
genus Euphorbia. The noteworthy findings are that the pollen 
grains are 3-zonocolporate in all species except in E. 
heyneana var. heyneana (as E. microphylla) and E. pycnostegia, 
where they are poly-colporate. Exine is thinnest in E. hirta 
(as E. pilulifera) and E. pycnostegia but thickest in E. 
heyneana and medium thickened in E. clarkeana, E. cristata, E. 
dracunculoides, E. helioscopia etc. Ectine is almost equal to 
endine in all the species except E. dracunculoides; E. 
heterophylla (as E. geniculata), E. hypericifolia, E. 
heyneana and E. pycnostegia it is thicker.  Ornamentation is 
generally reticulate with disrupted muri in E. heyneana but 
granulose in E. cristata and E. nivulia, almost spinulose in 
7 Colpus is very short in 


E. heyneana while long in other species. Endocolpium is 


E. clarkeana and psilate in E. hirta. 


generally circular but elongate (lalongate or lo-longate) in 
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E. heterophylla, E. hypericifolia, E. heyneana, E. hirta and 
E. pycnostegia and quadrangular in E. dracunculoides, E. 
cornigera (as E. pilosa) and E. wallichii. 

Anand et al. (1982), studied pollen morphology of 29 
species of Euphorbiaceae occuring in Western Rajasthan, of 
which 14 species belong to the genus Euphorbia. The data 
regarding E. caducifolia, E. granulata, E. jodhpurensis, E. 
prostrata and E. thymifolia were first reports. The pollen 
grains are  3-zonicolporate,  prolate  spheroidal in E. 
caducifolia and E. prostrata, subprolate in E. granulata, E. 
jodhpurensis and E. thymifolia.  Nandi et al. (1985) studied 
pollen morphology of E. heterophylla, E. hirta, E. heyneana 
and E. milii. The pollen grains are prolate and 3-colporate 
in all the above species, but ornamentation and exine and 
sexine varies. Ornamentations are reticulate in BE. 
heterophylla and E. milii and finely reticulate in E. hirta 
and E. heyneana. 

Daisy Thomas (1986) made a remarkable attempt in 
palynological studies of the family Euphorbiaceae and the 
genus Euphorbia in particular. She studied pollen morphology 
of 50 species belonging to the genus Euphorbia, of which 35 
species occur in India. The species E. leucocephala, E. 
coccinea, E. elegans, E. longistyla, E. rosea, E. pycnostegia 
var.  Zornioides, E. antiquorum, E.  corrigioloides, E. 
fusiformis, E. lathyris, E. mauritanica, E. notoptera and E. 


deccanensis were studied by them for the first time. 
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Based on the ornamentation and apertural characters Daisy 
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Thomas (1986) classified-—EFuphorbia—into 3 main types, as (1) 


Euphorbia pulcherrima type (2) Euphorbia hirta type and (3) 
Euphorbia linearifolia type. 

(i) Euphorbia pulcherrima type: The grains are 
trizonocolporate, trilobed, spheroidal to prolate spheroidal, 
colpi narrow, broad margo, ornamentation reticulate and 
heterobrochate. E. cotinoides, E. leucocephala, E. 
heterophylla, E. cyathophora and E. pulcherrima are grouped in 
this type. Among these, the first two species belonging to 
the subg. Agaloma and the rest to subg. Poinsettia. 
Palynology thus shows phylogenetic relation of these two 
subgenera as discussed by various workers. 

(ii) Euphorbia hirta type: Pollen grains are 
trizonocolporate, spheroidal to prolate, trilobed, colpi 
narrow, broad margo and tectum perforate. Further the above 
type is divided into two subtypes: Euphorbia hirta subtype and 
E. microphylla subtype. 

In Euphorbia hirta subtype, the pollen grains are 
trizonocolporate, prolate to perprolate, trilobed, colpi 
narrow, broad margo, tectum perforate. E. coccinea, E. 
elegans, E. hypericifolia, E. longistyla, E. hirta, E. 
Pycnostegia, E. rosea and E. zornioides are treated under this 
subtype. All these species belong to subg. Chamaesyce though 
in different sections. In Euphorbia microphylla subtype, 
pollen grains are trizonocolporate, oblate-spheroidal to 


prolate spheroidal, fossaperturate, tectum perforate. E. 
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antiquorum, E. mauritanica, E. neriifolia, E. nivulia, E. 
fusiformis, E. corrigioloides, E. cristata, E. notoptera, E. 
thymifolia, E. lathyris and E. helioscopia are treated in this 
subtype. Taxonomically this group is quite unnatural because 
the species belonging to 4 subgenera, i.e. E. antiquorum, E. 
mauritanica, E. neriifolia and E. nivulia are in subg. 
Euphorbia; E. corrigioloides, E. cristata, E. notoptera and E. 
thymifolia are in subg. Chamaesyce; and E. helioscopia and E. 
lathyris in subg.  Esula and E. fusiformis in subg. 
Rhizanthium. 

(iii) Euphorbia linearifolia type: The pollen grains 
here show a mixture of the characters of the other two types. 
From taxonomic point, this group is also not natural because 
species fall into different subgenera having same pollen 
character. 

Palynological data provided in text, under each species 
are based on the studies of Nair (1961), Punt (1962), Khan 
(1968), Anand et al. (1982), Nandi et al. (1985) and Daisy 
Thomas (1986). 
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CYTOLOGY 


Considering the large size and the wide distribution of 
the genus Euphorbia adequate attention has not been paid to 
the cytology of its species. The chromosome numbers are 
highly variable in the genus Euphorbia than in any other genus 
of the family Euphorbiaceae. Perry (1943) studied the 
chromosome numbers and the phylogenetic relationships in the 
family Euphorbiaceae in general and the genus Euphorbia in 
particular. According to him, the number, size and certain 
morphological differences of the chromosome suggest that the 
Euphorbia complex could be split into several genera. In 
size, the chromosomes vary from 1.2 to 10.12 microns in 
length, with the species belonging to the subgenus Euphorbia 
having the largest chromosomes. The basic number and their 
size in most of the species of the subgenus Euphorbia indicate 
a very close-knit relationship within, while the other 
subgenera are complex and represent different phyletic lines. 

Based on the size of chromosomes, Perry (1943) recognized 
7 sections in Euphorbia, viz. Anisophyllum, Adenopetalum, 
Poinsettia, Lyciopsis, Pseudoeuphorbium, Euphorbium and 
Tithymalus. The basic chromosome number is 7 and they are 
small in the first 3 sections. In sections Lyciopsis, 
Pseudoeuphorbium and Euphorbium the basic number is 10, while 
in Euphorbium the number varies. Moyer (1934) studied the 
chromosome number and electrophoresis of latex in the subg. 
Poinsettia. He observed polyploidy 2n = 56 jin E. cyathophora. 


Hans (1973) compiled the chromosome data for the family 
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Euphorbiaceae, including his own investigation of 43 species. 
He discussed the chromosomal behaviour of Euphorbia and 
stressed that it needs a thorough revision from taxonomical, 
nomenclatural and cytological point of view.  Hassall (1976) 
based on the cytological evidences suggested that subg. 
Chamaesyce should be treated at generic level. 

The available chromosome data show that the subgenera 
Poinsettia, Agaloma and Eremophyton are allied in having the 
basic number of 7. While the subg. Euphorbia has the basic 
number of 10, the subgenera Esula and Chamaesyce are highly 
variable with basic numbers n = 6, 7, 8, 9, 10 and 11. 

The species of Euphorbia in India have received much 
attention and nearly 40% of the species have been 
cytologically investigated. In many species there are two or 
more conflicting reports and it is difficult to judge whether 
these descrepancies are due to the faulty technique, 
misidentification or intraspecific aneuploidy. 


[Datta (1967) has reported the chromosome 












species belonging to this genus. A detailed €ytological study 
of the Indian species was undertaken Hy Choda & Mehra (1972) 
and Mehra & Choda (1978). Sapr Kaul (1971) observed n - 10 
in E. wallichii. Chgdá & Mehra (1972) reported the 
chromosome numbers 19 species, of which the chromosome 
numbers of 5,Species, viz. E. clarkeana (n = 11), E. 
(n = 30), E. nivulia (n = 30), E. royleana (n = 60) 
maddenii (n = 8) were recorded for the first time. 


ehra & Choda (1978) reported the chromosome numbers of 18 
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species | On the basis of the number and behaviour of the 
chromosomes Mehra & Choda (l.c.) have divided the genus 
Euphorbia into 3 sections viz. Euphorbium, Anisophyllum and 
Tithymalus. But their treatment of E. heterophylla (as E. 
geniculata L.), E. cyathophora (as E. heterophylla) and E. 
pulcherrima in section Anisophyllum is unnatural because these 
species belong to a distinct subgenus, subg. Poinsettia with 
the basic number being 7, whereas in the species belonging to 
sect. Anisophyllum the number varies from 6 to ll. 


Kothari et al. (1980 & 1981} Counted the chromosome 









numbers of 9 species, includi that of E. rosea (n = 18) 


reported for the first Krishnappa & Reshme (1980) 
published the chromosóme numbers of 8 species with the report 
for E. rothiana-(2n = 20) being the first report from India. 

A comparative study of the chromosome numbers in relation 
to the life duration indicates that a high percentage of 
species are perennials. The greatest percentage of perennials 
is among the species with the highest basic number of the 10 
series. According to Hans (1973) the percentage of polyploidy 
among the cytologically known species of Euphorbia is 40-44. 
Polyploidy is highest in the species baed on x - 7 followed by 
6 and 10. The highest level of polyploidy is 20x in E. ferox 
(2n = 200, Perry 1943). Among the Indian species the highest 
level of polyploidy attained is in E. royleana (12x = n = 60). 
Intraspecific polyploidy is rarely observed in E. pulcherrima 


with 2n = 28 and 56 (Ewart & Walker, 1960). E. hypericifolia 


‘show 2n = 28 (Perry 1943, Choda & Mehra 1972) and 2n = 56 
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(Gill et al., 1970). Choda & Mehra (1972) opined that E. 
royleana (n - 60) and E. nivulia (n = 30) were the putative 
parents of E. neriifolia (2n = 90). [ The phylogenetic 
relationship within the genus Euphorbia L. is still poorly 
ünderstoud. Evidences from morphology and the basic 
chromosome number (n = 10) suggest that species belonging to 
subg. Ekuphorbia have originated from nonsucculent woody 
representatives of subg. Esula (Webster, 1967). Dressler 
(1957) and Webster (1967) opined that the origin of the 
Chamaesyce group is to be sought within subg. Agaloma. "the 
subg. Euphorbia has a uniform basic number of 10, which seems 
to be the likely original or primary basic number of the genus 
Euphorbia (sensu lato). 
Chromosome numbers reported for the species occuring in 


India are listed in Table-3. 


Table-3 
Name of species n 2n Reported by 
Subg. Euphorbia 
E. antiquorum L. - 60 Choda & Mehra (1972) 
Mehra & Choda (1978) 
Krishnappa & Reshme 
(1980). 
E. barnhartii Croizat - 40 Perry (1943) 
E. caducifolia Haines - 60 Baquar & Husain 
(1967) 
E. neriifolia L. - 60 Sharma & Jash (1958) 


Datta (1967) 


- 80 Gill et al. (1970, 
1971, 1973) 
- 90 Mehra & Choda (1978) 


E. nivulia Buch.-Ham. 


E. royleana Boiss. 


E. milii Des Moul. 
(as E. splendens) 


E. tirucalli 


Subg. Chamaesyce 


E. serpens Kunth 


(as E. bombaiensis Santapau) 


E. clarkeana Hook.f. 


E. cristata Roth 


E. granulata Forsskal 


E. hirta L. 


E. hypericifolia L. 


E. heyneana Sprengel 
(as E. microphyllla) 


E. indica Lam. 
(as E. parviflora L.) 


E. prostrata Aiton. 


E. rosea Retz 
E. thymifolia L. 
Subg. Poinsettia 


E. heterophylla L. 


60 


20 


12 


11 


(as E. geniculata Oreteg.) 


60 


20 


40 


18 


28 
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Choda & Mehra (1972) 
Mehra & Choda (1978) 


Mehra & Choda (1978) 


Datta (1967) 
Mehra & Choda (1978) 


Datta (1967) 
Kothari et al.(1981) 


Datta (1967) 

Choda & Mehra (1972) 
Mehra & Choda (1978) 
Datta (1967) 
Krishnappa & Reshme 
(1980) 

Perry (1943) 
Krishnappa & Reshme 
(1980) 

Datta (1967) 
Krishnappa & Reshme 
(1980) 

Gill et al. (1970) 
Choda & Mehra (1972) 
Choda & Mehra (1972) 
Mehra & Choda (1978) 
Datta (1967) 


Datta (1967) 
Choda & Mehra (1972) 


Kothari et al.(1981) 


Datta (1967) 


Krishnappa & Reshme 
(1980) 


E. 


cyathophora Murray 


(asE. heterophylla L.) 


E. pulcherrima Willd. 


ex Klotzsch 


Subg. Esula 


E. 


E. 


dracunculoides Lam. 


falcata L. 


helioscopía L. 


lathyris L. 


maddenii Boiss. | 
pepius L. 


cornigera Boiss. 


(as E. pilosa L) 


E. 


E. 


E. 


E. 


prolifera Buch.-Ham. 
ex D. Don 
rothiana Sprengel 


sikkimensis Boiss. 


wallichii Hook.f. 


28 


14 


16 


14 


10 


56 


20 


16 


20 


24 
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Ne GQqauD 
Kothari et al.(1980) 
Datta (1967) 


Datta (1967) 

Choda & Mehra (1972) 
Mehra & Choda (1978) 
Kothari et a1:(1980) 


Malik (1960) 
Choda & Mehra (1972) 


D'Amato (1939) 


Choda & Mehra (1972) 
Krishnappa & Reshme 
(1980) 

Perry (1943) 


Choda & Mehra (1972) 
Mehra & Choda (1978) 


Perry (1943) 
Love & Love (1944) 


Choda & Mehra (1978) 


Gill et al. (1973) 
Krishnappa & Reshme 
(1980) 


Sharma & Sarkar 
(1967-1968) 


Choda & Mehra (1972) 
Sapru & Kaul (1977) 
Mehra & Choda (1978) 
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EMBRYOLOGY 


Embryological studies have provided considerable data of 
taxonomic interest in the genus Euphorbia and these should be 


carried out on a more systematic basis than heretofore 


(Webster 1967). Bike—morphoelogical, —.anatomical. and 
] loaical : 3 i ndi x 
genus. 

Normal (Polygonum type) monosporic, eight nucleate 
embryo-sac has been reported in E. milii belonging to subg. 
Euphorbia, a few species belonging to subg. Agaloma and E. 
lathyris and E. helioscopia belonging to subg.  Esula. 
Biosporic embryosac development (Allium type) has been 
reported in certain species belonging to the subg. Esula and 
E. mauritanica belonging to subg. Euphorbia. Tetrasporic, 8- 
nucleate and 16-nucleate stages are also observed in species 
belonging to various subgenera of the genus. 

While Sanchex (1938) observed Adoxa type of embryosac in 
E. heterophylla, Maheshwari (1942) reported normal type in the 
same species. He also observed that the megaspore mother cell 
gives rise to a tetrad of megaspore of which the chalazal cell 
functions to produce a normal 8-nucleate embryo-sac. Kajale 
and Rao (1943) studied the embryosac development in E. hirta 
and organization of the obturator mechanism of E. prolifera 
and E. wallichii. In E. hirta the ovule is anatropous and the 
nucleus. is normally bisporic but tetrasporic ovule is also 
noticed in the same species, re behaviour is the 


presence of hypostage at the base of the nucleus which is not 
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very distinct before fertilization but becomes well 
differentiated during seed development. [Singh (1959) observed 
binucleate embryosac in E. heterophylla L. Kelkar (1960) 
observed Polygonum type of embryo-sac in E. tirucalli. Thus 
embryological data so far available do not provide much help 


in infrageneric classification in the genus .] 


POLLINATION 


Data on the floral biology of the genus Euphorbia is 
comparatively very little. The cyathia are generally bisexual 
with a central solitary i. flower surrounded by a few to 
several D TR The male flowers are comparatively more 
in subg. Euphorbia and Poinsettia than in subg. Chamaesyce and 
Agaloma. The style and stigmatic surface always projects 
above the anthers and the level of projections varies 
depending on the length of the gynophore. In some species the 
stigma is recurved. 

Unisexual cyathia are aleo found in certain species. In 
E. antiquorum and E. vajravelui, the central sessile cyathium 

Stamina 
of the triad produce only male flowers. In the above species 
it is also noticed that instead of the central, any one of the 
lateral cyathia may produce only male flowers. 

Entomophilous pollination may be more common than the 
other modes of pollination. Many species belonging to subg. 


Esula are pollinated by flies, bees and beetles (Webster, 


1967), probably due to the presence of attractive glands and 


G Pes 
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also due to the coloured ray leaves, Haber (1925) states that 
the specialized functions of the glands were brought about by 
entomophily. While on field studies it was observed that 
during flowering season numerous bees were seen crowded on the 
cyathium of E. antiquorum. | 963. Euphoric] 

Entomophillous pollination are also seen in subg. 
Chamaesyce due to the coloured or white petaloid limbs of the 
glands. | Webster (1967) reported self pollination in the weedy 
species of subg. Chamaesyce. The present observation also 
indicates chances of wind pollination in species belonging to 
sect. Hypericifoliae because of the presence of fascicled 
cyathia. 

The attractive colourful floral leaves of subgenus 
Poinsettia are adaptation to insect pollination. The presence 
of honey in the glands of cyathia of most of the species also 
serve as attraction for insects increasing the chances of 


entomophilous pollination. 
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PHYTOCHEMISTRY 


All species of Euphorbia have laticifers which produce 
abundant latex, containing rubber and resinous compounds. 
These latex particles are usually less than 0.5 u in diam. 


er 
There is X variation in size between the particles within the 


Due to the presence of high resinous content the latex of most 
of the species have not been exploited as a source of rubber. 
Cochen (1908), Klein and Pirschle (1923) reported the presence 
of sterols in the latex in many Euphorbia species. Klein and 
Pirschle (1.c.) reported the occurrence of 'euphorbon' a 
resin constituent in Euphorbias. It appears to be a mixture 
of tetracyclic triterpenoids such as euphol and tirucallol (C? 
H° O) and euphorbol (C?!H?)together with other compounds which 
remain partially unidentified. 

Moyer (1934) studied / electrophoretic behaviour of 
Euphorbia latex in general and subg. Poinsettia in particular. 
ks—a—result He found that closely allied species have latex 
particles whose electrophoretic behaviour and isoelectric 
points are similar or identical. But species in distinct 
subgenera or even sections have latices which differ,” in 
respect to physico-chemical properties. As differences in 
electrophoretic behaviour depend upon changes in the adsorbed 
surfaces of the particle concerned and not up on the size, 
shape or composition of the particle itself, this indicates 


that the specific peculiarities of plants may extend even to 


the surfaces of their latex globules. Electrophoretic studies 


89 
in subg. Poinsettia indicate that E. cyathophora is more close 
to E. heterophylla than E. pulcherrima. Based on the 
behaviour or electrophoretic curves, Moyer (l.c.) divided 
various subgenera into small groups. He concludes that the 
latex particles of Euphorbia vary greatly. in their surface 
structure and the composition of the particles derived from 
any one species is constant and specific and resembles in 
constitution with its allies. 

Ellis & Lennox (1942) isolated an enzyme called 
‘euphorbain’ from the latex of E. lathyris. Mahlberg et al. 
(1983) isolated the triterpenoid from the succulent Euphorbia 
and stated that they are stable for a taxon when collected 
from different environmental conditions at different 
geographical locations. The chemical features of latices and 
the morphological features of laticifers can be applied as 
taxonomic characters to aid delimiting species and 
interpreting evolutionary trends.  Laticifer characters used 
in conjunction with other relevant morphological features will 
provide a broadened insight into phylogenetic relationship 
within the Euphorbiaceae and the genus Euphorbia in 
particular. 

Hemalatha & Radhakrishnaiah (1991) studied distribution 
pattern of phenolic acid in seventeen Euphorbia species belon- 
ging to different subgenera and found close chemical relation- 
ships among them. But distinction in distribution of phenolic 
acid was observed in closely allied species like E. cyatho- 


Phora and E. heterophylla. P.Me-Cinnamic acid has been found 
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in E. thymifolia and caffeic acid has been observed in E. pro- 
strata. The presence of vanillic acid in E. dracunculoides 
has been observed by them for the first time.  Hemalatha & 
Radhakrishnaiah (1.c.) also observed more number of phenolic 
constituents in E. pulcherrima var. alba (the yellow coloured 


form) than the typical variety with upper reddish leaves. 


ECOLOGY 


Rnd 5 
The genus is widespread worldwide, inhabiting in varied 


ecological habitats, from tropical to temperate and even up to 
alpine regions and from moist evergreen forests to tropical 
dry deciduous forests, scrublands, and arid deserts. They genus 
also dag cd wastelands and as weeds in cultivated fields, 
roadsides and gardens. Some are found in coastal sandy soils. 
This diversity of habitats is also seen within individual 
species. 

E. antiquorum is common in thorny scrubs in plains and 
small hillocks. However its two allied species, E. vajravelui 


and E. santapaui, occur only in tropical evergreen forests 


above 500 m. E. tortilis, another allied species, occurs in 


plains and scrubs only. dE-—royieana-is a—species, common in 
ime foothill Lal l l TAE 


Species belonging to subg. Chamaesyce are common in 
| plains and cultivated lands, generally in moist places and wet 
lands. E. granulata and E. clarkeana occur in sandy Gangetic 


plains. E. halophila is purely a coastal plant, EF. 
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corrigioloides and E. rosea usually occur in coastal regions 
and rarely in inland plains and hilly areas. 

Species of subg. Esula generally occur in dry and wet 
temperate and alpine regions. E. dracunculoides and E. 
perbracteata are common in cultivated lands or moist deciduous 
forests. E. wallichii, E. jacquemontii and E. stracheyi are 
common in alpine regions of NW. Himalayas. E. cornigera, E. 
maddenii and E. donii etc. are common in dry and moist 
temperate forests of Western Himalayas extending to a part of 
Uttar Pradesh through Himachal Pradesh and Punjab to Kashmir. 
E. khasyana occurs in wet temperate regions of Meghalaya. E. 
helioscopia is a disjunct species occuring in NW Himalayas, 


Gangetic plains and in Nilgiris. 


is Hw only Spei & in deus 
E. agowensis betonging—te—the subg. Eremophyton occurs 


E 
in Eastern and Western Ghats, usually in rather drier 


habitats. 

Species belonging to subg. Agaloma and subg. Poinsettia 
are usually garden plants. Only E. heterophylla is seen as an 
escape and grows in cultivated fields and other moist soil 


including evergreen forests. 
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DISPERSAL 


The capsular tricarpellary fruit is a generic character 
of Euphorbia L. but the only exception being the presence of 
drupaceous fruits in E. lathyris, the solitary species 
belonging to the sect. Lathyris in subg. Esula. The fruits of 
all other species are 3-coccus, splitting into separate cocci 
when dry, leaving a central columella. Each coccus splits up 
longitudinally into two valves, along the inner suture 
ejecting the seed by the elastic twisting of the valve, to a 
distance. In subg. Chamaesyce the seeds are minute and light 
weighted and are often dispersed to a considerable distance 
through wind. 

Persar np 

Many weedy herbs of the genus are disperSed by man, along 
with soil during agricultural operations or through grains of 
cultivated crops. Some are possibly conveyed in mud on the 
feet of birds and mammals. Like all other small seeded 
plants, the seeds of this genus are also dispersed by rain 
water. Seeds of Euphorbia halophila growing along coastal 
sandy areas are probably dispersed through sea water. It is 
found along the shores of peninsular India, Andaman & Nicobar 
Islands, Sri Lanka and Australia. It has seeds with space £ 
the folds of cotyledons which do not fill up the testa, and 
this helps buoynancy allowing them to float in sea water and 
get dispersed. Like E. paralias, the sea-spurge of Europe, 
probably the seeds of E. halophila are not damaged by sea 
water. The species of the subg. Euphorbia and subg. Agaloma 


(at least the species occuring in the study area) can be 
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propagated easily by stem cuttings, though their seeds are 
viable and get germinated. In subg. Rhizanthium the tuberous 
rootstock gives rise to next generations. The—nature—of 
growth—varies—in—species to species and also-depends up. on 
habitat and climatic conditions. During-the-present study-it 


A—few—species—belonging-—to—subg.—Eupherbia- and Agaloma are 
} : 3 1 in i 


o A amp 7 4 7 LAO rE. 
: : & Cur net MO aa y 
tirucalii; E: mauüritanica and E. leucocephala are mainly 


propagated by stem cuttings. In E. leucocephala root cuttings 


also can be used for propagation. 
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ETHNOBOTANY 


Schultes (1962) P Gat ethnobotany is the study of 
the relationship which exists between people of primitive 
societies and their plant environment. There are 427 tribal 
communities in India and they form 7.57$ of the total 
population of the country (Jain 1987). These tribes are now 
confined to isolated and widely separated hilly forested 
regions. 

Out of the 81 species of Euphorbia occuring in India 
about 42 were ethnobotanically studied either by earlier 
workers or during the present study. Himalayan species were 
not paid much attention, perhaps due to the difficulty in 
approaching various areas and tribal hamlets. In the present 
revisionary work, ethnobotanical information for about 13 
species were collected for the first time. Additional data to 
earlier screened species are also gathered for the first time. 
These data were collected mainly during the field studies in 
various parts of the country since 1987 as well as from 
unpublished herbarium records. 

The latex of various species of Euphorbia, especially the 
- succulents, contain poisonous compounds which are mostly still 
unidentified chemically. Eventhough the latex contains 
harmful compounds it is used in medicine, since long. The 
generic epithet “Euphorbia” was named in honour of 
"Euphorbus", the physician of King Juba 11 of Mauritania, who 
drew the first attention to the medicinal properties of 


. ee Spei 0 
Euphorbia officinarum, a succulent Euphorbia. 
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Literature reveals that in l6th century the Portugese 
exported E. antiquorum from the Malabar region as the true 
medicinal Euphorbia. Hill (1755) reported that the milky 
latex of Euphorbia EDEN used daret droppes Ainslie 
(1826) reported that the latex of E. tortilis is used 
externally for herpes. The specific epithet "antisyphilitica" 
for E. antisyphilitica is used because of its important 
medicinal property against syphilis. It is also found that 
the latex of many succulent Euphorbias are commonly used by 
tribes for various skin diseases. Besides the latex, leaves, 
seeds or the whole plant (especially species belonging to 
subg. Chamaesyce) are used for various purposes by different 
tribes. 

Drury (1873) reported medicinal properties of E. 
antiquorum, E. cattimandoo, E. nivulia, E. neriifolia, E. 
thymifolia and E. tirucalli. Kirtikar & Basu (1935) reported 
medicinal properties of 14 species and Caius (1938) reported 
medicinal uses of 19 species. Chopra et al. (1956, 1965) and 
Ambasta (1986) summerized all these information with some 
additions. These data and information on the properties of 
plants furnished by the tribes were only traditional and not 
chemically or clinicaly studied. During the recent past many 
workers were involved in ethnobotanical studies in various 
parts of the country. So information in this subject is 
richer now than in earlier days. 

The reported data regarding ethnobotanical uses of 


Euphorbia species from India are furnished in a Table-4. 


Name of the species 


Euphorbia antiquorum 


E. barnhartii 


E. caducifolia 


E. cattimandoo 


E. cornigera 
(as E. pilosa) 


E. corrigioloides 


E. cristata 


E. donii 
(as E. longifolia) 


Table-4 


Parts 
used 


Latex 


Leaves 


Latex 


Latex 


Latex 


Latex 


Leaves 
and 
seeds 


Latex 


Tender 
leaves 


Whole 
plant 
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Uses Reported 
by 
Applied for Mishra & 


warts and other Sahu 


cutaneous (1984) 
infection 
Juice from Mishra & 


heated leaves  Sahu 
applied for ear- (1984) 
ache 


Rama Rao 
(1988) 


Applied for 
muscle pain, 
wounds and 
ulcers. 


Used as a cure Shekha- 
for coughs, and wat & 
applied to the Anand 
Skin on blisters (1984) 
and wounds 


Applied on in-  Mayura- 
juries and nathan 
fracture (1939) 
Used as Drury 
vesicant (1873) 
Crushed and Paliwal & 
boiled in Badoni 
water and (1990) 
given with 

milk in case of 

food poisoning 

Applied on First 
scabies Report 
Mada (tA W 

Pasted and First 
applied on Report 
fracture 

Juice extract-  Ambasta 
ed from the (1986) 


plant used for 
fistular sores 


E. 


E. 


dracunculoides 


epiphylloides 


fusiformis 


var. fusiformis 


var. khandallensis 


granulata 


halophila 


(as E. atoto) 


E. 


E. 


E. 


E. 


helioscopia 


heterophylla 


heyneana 


hirta 


Fruits 


Stem 


Root- 


stock and 


latex 


Latex 


Latex 


Latex 


Whole 


plant 


Leaves 


- and 


latex 
Branches 


and 
leaves 


Latex 
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ie) e rt "I 
Pasted and Mishra & 
applied for Sahu 


warts (1984) 
Warmed and Saini & 
wraped on Singh 
rheumatic (1990) 
pain 

Extract of Ravi- 
rootstock shankar 
with latex (1990) 
applied on 

breast for 
desolidifying 


and for incre- 
asing lactation 


Used as medicine Santapau 


for eye troubles (1967) 
in buffalloes 

Used as an Shekhawat 
antidote to & Anand 
scorpion sting (1984) 
Used as an Ambasta 
abortifacient (1986) 
and emmenagogue 

Pasted and Kumar & 
applied on Naqushi 
wounds (1990) 
Applied Saini & 
against skin Singh 
diseases (1990) 
Pasted with First 
pepper and report 
applied on 

forehead to 

relieve head- 

ache 

Used to Mishra & 


remove warts Sahu 
(1984) 


E. hypericifolia 


E. indica 


E. katrajensis 


E. khasyana 


E. lactea 


E. lathyris 


E. mauritanica 
(as E. antisyphilitica) 


E. nana 


E. neriifolia 


Whole 
plant 


Whole 
plant 


Latex 


Latex 


Stem and 
branches 


Leaves 


Seeds 


Latex 


Latex 


Latex 


Infusion used  Ambasta 
as an astrin- (1986) 
gent in diarr- 

hoea, dysentery 

and leucorrhoea 


Pasted with First 
papper leaves Report 
and applied on 
forehad to re- 

lieve headache 

Used as anti- First 
dote to snake- Report 
poison . 

Applied for First 
toothache report 
Stem after Saini & 
removing the Singh 
spines made (1990) 


into paste and 
applied on fore- 
head to relieve 
headache 


Used as carmi- Ambasta 


native (1986) 
Used in dropsy  Ambasta 
and intoxica- (1986) 
ting fish 
Used for skin Saini & 
diseases Singh 
(1990) 
Used for rheu- First 
matism and Report 


gout by tharus 
in Uttar Pradesh 


Mishra 
Sahu 
(1984) 


To remove warts 
and cutaneous 
eruptions 
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& 


E. 


E. perbracteata 


nivulia 


prolifera 


prostrata 


pulcherrima 


rosea 


rothiana 


royleana 


thomsoniana 


thymifolia 


Stem 


Latex 


Whole 
plant 


Leaves 


Stem bark 
powder mixed 
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Rama Rao 
(1988) 


with goats milk 
and jaggery and 
the paste plast- 


ered over for 
bone fracture 


Applied on 
mumps 


Used as a 
fish poison 


Tender leaves 


e. sPasted and 


Whole 
plant 


Latex 


Leaves 
and 
seeds 


Seeds 


Latex 


Root- 
stock 


Whole 
plant 


swallowed for 
abortion and 
antifertility 
peo ean lo 
Pasted and 
applied for 
mumps. 


Applied on 
wounds 


Used as 
vermifuge 


Used to 
remove warts 


Latex applied 
on cuts/wounds 
and burns 


Crushed and 
used as hair- 
wash. Boiled 


and given as a 


purgative 
Ay & ola Aba 
Pasted and 
applied on 
joint pains 


Ravi- 
shankar 
(1990) 


Ravi- 
shankar 
(1990) 


First 
Report 


First 
Report 


Krishna & 
Singh 
(1987) 
Ambasta 
(1988) 


Mishra & 
Sahu(1984) 
S.P. Jain 


(1984) 


Caius 
(1938) 


First 
Report 


100 


E. tibetica Whole Given to Rawat & 
plant cattle as a Pangtey 
nutritious (1987) 
food 
Latex Used in fs 
nausea 
E. tirucalli Latex Applied on Mishra & 
warts, rheu- Sahu 
matism and (1984) 
tooth ache 
E. tortilis Latex Applied for First 
rheumatic Report 
pain and 


Skin diseases 


E. santapaui Latex Applied for First 
Skin diseases Report 
and scabies 


E. vajravelui Latex Applied on First 
domestic Report 
animals against 
falling of hairs 


E. wallichii Leaves Decoction of Paliwal & 
the leaves used  Badoni 
against consti- (1990) 


pation 
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PHYTOGEOGRAPHY, DISTRIBUTION AND ENDEMISM 


By virtue of its varied bioclimates and vegetation types 
from cold deserts of Ladakh, dry hot arid plains of Thar and 
to the evergreen humid forests of Western Ghats, NE. India and 
Andaman-Nicobar Island, Indian subcontinent is regarded as an 
important phytogeographical area. Elevation, especially in 
the Himalayas adds new dimensions to the floristic and 
vegetational diversity of the subcontinent. The altitudinal 
variation linked with latitudinal and longitudinal parameters 
has resulted in diverse climatic types with a mediterranean 
affinity in the north-west and monsoonic regime in the east. 

J.D. Hooker (1907), Chatterjee (1939), Razi (1955) and 


Arve 
recently Takhtajan (1986), divided the country into various 


phytogeographical regions. As-one-of-the largest genera afiong 
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phytogeographieal——regions., in addition to sharing their 


distribution to other countries of Old and New World. Many 
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native species have-migrated—to neighbouring countries and in 
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turn many aliens have got into and naturalized in India. (&) 


Boisgier (1867) in the fyrst world monggraphic revision of,th 
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(1973), R. Smith j (1990) 


estimated around 2000 species. 
J.D. Hooker (1887) recognized 52 species from the then 


British India which is Pákistan, Nepal, Bangladesh, 
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Myanmar (Burma), Malayan peninsula and Sri Lanka. The present 
study recognizes 81 species (under seven subgenera) within the 
present political boundaries of India. The various species 
are adapted to all types of habitats from sea level to high 
altitudes, along sea shores, plains, scrub jungles, evergreen 
forests, deserts and as weeds in cultivated fields. 
Phytogeography and distribution of these species are discussed 
below for each subgenus. The regions are divided as per the 
Classification given by Takhtajan (1986). 

The subg. Rhizanthium with 2 species and 1 variety in the 
study area are distributed in various phytogeographical 
regions of the country. E. fusiformis, the typical variety 
and var. khandallensis are distributed in Western Ghats, 
Eastern Ghats, Arid Zone regions and also in NW. Himalayas. 
Whereas E. nana is restricted in its distribution to NW. 
Himalayas and northern parts of Western Ghats. It is 
interesting to note that both these species have not so far 
been reported from Eastern and Central Himalayas (Eastern 
Asiatic Region of Takhtajan, 1986) and also further south in 
Bababudan hills of Western Ghats. All the 3 taxa are endemic 
to India. The underground rootstock is the major source of 
propagation and seeds do not have much importance in this 
aspect. E. fusiformis is more widespread in distribution than 
the other two taxa. 

The origin of subg. Euphorbia is generally considered to 
be Africa, because out of the 400 or more species of this 


subgenus occurring in the world, more than 80$ are distributed 
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in Africa and most of them are endemic to that region. 
Eventhough Africa was a part of Gondwanaland, very few African 
species have migrated to other continents. In India, there 
are 17 species belonging to this subgenus. The cultivated and 
introduced species like E. milii, E. mauritanica, E. tirucalli 
and E. trigona are distributed in almost all phytogeographical 
regions of the country. But the native species are restricted 
in distribution in their respective phytogeographical regions 
or rarely occur in neighbouring regions. It is inferred that 
the present distribution pattern is mainly due to the human 
activities and not due to any natural migration paths. E. 
epiphylloides is confined to Andaman Islands in India, but 
also extends its distribution to Myanmar (Burma), supporting 
the inclusion of these islands with Indo-Chinese Region by 
Takthajan. The similarities of South Indian flora with that 
of Sri Lanka was stressed by many workers. This view is 
supported here by the occurrence of E. susan-holmesiae in 
South India and Sri Lanka. Taxonomically this species is 
allied to the Himalayan E. royleana than with any other 
species either in South India or in Sri Lanka, though there 
are several allied species in Africa. E. santapaui and E. 
vajravelui are two endemic species of moist evergreen forests 
of southern Western Ghats, above 500 m altitude: The various 
distinctive characters of these species show their affinity 
to E. antiquorum, a species more widespread in plains as well 
as hills in drier areas. Cytological studies may show 


evidences for the exact relationships of these two species 
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with E. antiquorum. E. tortilis is another species endemic to 
South India.  Trimen (1898) reports this species from Sri 
Lanka, but Croizat (1936) questioned its occurrence in Sri 
Lanka. The present author aiso- examined— the rois of 
Paradeniya herbarium labelled as E. tortilis but were found to 
be either E. lactea or E. susan-holmesiae. It is difficult to 
say whether E. tortilis is genetically allied to E. antiquorum 
because both of them show wide differences in various 
morphological characters. 


E. cattimandoo is endemic to Eastern Ghats in Deccan 


province. Eventhough-the etastic dehiscence—of—the—-seeds-is 


caducifolia occurs in two phytogeographical regions of the 
country, the Deccan province and also in Upper Gangetic Plain 
province. This species is also reported from Pakistan along 
with E. nivulia and E. neriifolia, both widespread in India. 
E. royleana is the only species in Himalayan regions belonging 
to this subgenus, occurring in Western and Eastern provinces 
and also in Gangetic Plain provinces. 

A comparative study on the distribution pattern of 
species belonging to subg. Euphorbia shows that the number of 
endemic species are more in palaeotropical kingdom, Indo- 
Malaysian subkingdom and in Indian region. E. epiphylloides 


is the only species of Indo-Chinese region. 
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The concept of the similarities of the South Indian flora 
to that of Himalayan flora gained wider acceptance since the 
time of Hooker & Thomson (1855). However, the distribution 
pattern of Euphorbia species does not support this concept 
because only a few species are common to South India and to 
Himalayas. The south Indian flora got its own individuality 
as this region is a well-marked geographical entity, bounded 
by the broad Indo-Gangetic Plains in the north and sea on the 
three sides, causing highly restricted migration of species 
from this area, especially in case of succulent species. 
Phytogeographically subg. Esula is also important because 
the majority of the species belonging to this subgenus are 
rare in distribution and are also endemic to Himalayan 
mountains. The Himalayan mountain range is effectively 
isolated from North Asia by the dry Tibetan plateau on the 
north and the warmer alluvial plains on the Gangetic plains. 
Consequently the Himalayan elements have been unable to move 


Q PA- Shit e pi 706 
either towards north or RENE Ka ec rary aka 


barriers. /Out of the 28 species belonging to the subg. Esula 
in India, E. helioscopia is the only species common to NW. 
Himalaya and Nilgiris of Western Ghats. This species also 
occurs in Gangetic region and also in Europe, Africa and Asia. 
Probably it is an alien migrated from Europe through Himalayas 
to peninsular India. 

E, khasyana is endemic to Khasi hills of Meghalaya in NE. 
India. This species is known to be rare in distribution, 


though during the present study its occurrence in Nepal is 
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noticed. It 4s "Intstestiig! that this species also has 
morphological similarities with E. sikkimensis endemic to 
Sikkim Himalaya and E. cornigera occuring in NW. Himalaya. So 
it can be assumed that all these species probably had a common 
ancestor and must have had evolved by one or the other 
evolutionary processes. Himalayas are considered to be a 
centre of speciation due to the assemblage of several allied 
species, endemic to the region. The main factors responsible 
for this speciation and endemism in this region, are the 
altitudinal variation, climatic extremities, variation in 
rainfall and isolation from neighbouring areas by effective 
physical barriers.] These factors may have induced one or more 
evolutionary processes such as mutation, and recombination, 
natural selection and isolation. 

The recent discovery of E. lathyris along borders of 
Himalayas indicates that the migration of European species to 
India through a continuous path from Europe, via Turkey, Iran, 
Afghanistan and Pakistan is still going on and that the 
Himalayas has also played an important pathway for their 
migration to India. | 

Studies on the phytogeography of subg. Esula shows that 
the majority of the species are in W. Himalayan province under 
Irano-Turanian region and  Tethyan subkingdom under in 
Holarctic kingdom. E. cashmiariana, E.  maddenii, E. 
micractina, E. jacquemontii, E. kanaorica, E. thyrsoidea, E. 
donii, E. cornigera, E. thomsoniana are endemic to that 


region. E. sikkimensis is endemic to Eastern Himalayan 
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provinces and E. khasyana is endemic to Khasi-Manipur 
provinces. E. stracheyi, E. sharmae, and E. luteo-viridis 
occur in Eastern and Western Himalayan province. E. rothiana 
occurs in Malabar province and also in Deccan province. E. 
perbracteata is endemic to Deccan province and is allied to E. 
rothiana and E. dracunculoides. 

The subg. Chamaesyce have more representatives in New 
World tropics and subtropics and probably this subgenus is of 
New World origin and there are 26 taxa in India of which more 
than 10 are endemic to Indian region. E. hypericifolia, E. 
indica, E. prostrata, E. serpens etc. are aliens migrated to 
India from New World countries and are now cosmopolitan. E. 
longistyla, E. senguptae, E. deccanensis and its var. 
nallamalayana are endemic to Eastern Ghats. E. laciniata and 
E. katrajensis are endemic to Western Ghats, but the former 
species occurs also in certain areas of Eastern Ghats. BE. 
pycnostegia, E. pycnostegia var. zornioides are endemic to 
Deccan areas. E. jodhpurensis is endemic to Gangetic plains. 
Eventhough E. clarkeana and E. hispida are considered to be of 
Indian origin, they have migrated or extended distribution to 
Afghanistan and Pakistan. E. granulata hows distribution to 
India from Africa through the Himalayan region. ŒE. hirta, E. 
hypericifolia and E. indica are pantropical, and are also 
distributed throughout the country. E. hispida occurs mainly 
in Northern region, extending up to Orissa. But during the 
present study it is also found in Tamil Nadu, showing the 


gradual migration from north to south. Unlike the other two 
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sia ae subg. Chamaesyce is—net—restrieted—te—ene-or—more 


phytegeegraphieal—regicrm;— but has representatives in all 


regions. This is mainly because of the easy dispersal 
fU mouli Nowe 
mechanism n me nic adaptability to various habitats. 


The species of subg. Poinsettia, occuring in India are 165 


nmative—te New World and—migrated—to-&imost—all—regions of Old 


World. While E. pulcherrima and E. cyathophora are mostly 
garden eaten ce: heterophylla occurs as weed and also 
naturalized in many areas. 

The subg. Eremophyton has two taxa occuring in the 
country, E. agowensis and its var. pseudoholstii. They are 
aliens from Africa and show disjunct distribution because they 
do not have any continuity or path of migration indicated by 
the nonavailability of these taxa in intervening areas. 

The species belonging to subg. Agaloma occurring in India 
are E. cotinoides and E. leucocephala which are natives of New 
World, and now common in various areas of Old World as garden 
plants. 

Cosmopolitan species 
a. Pantropical 

E. hirta, E. heterophylla, E. hypericifolia and E. 

pulcherrima, Å: Serpens K. prostada 
v ——— 
b. Paleotropical 


E. thymifolia and E. tirucalli 
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ex Neotropical 
: E ka 
S cotinoides, E. leucocephala, E-pulcherrima—and 
B-heterophylta 
d. Species common in Asia and Africa 
E. agowensis, E. dracunculoides, E. granulata, © 
heterophytia, E;—hirta, E;—prostrata 
E. serpens, E.—tirueslli and—E-—tiymifolcra 
e. Species common in Asia and Europe 
E. dracunculoides, E--prostraeta, E. falcata, E. 
helioscopia and E. peplus 
f.——Species—common—in—-Asia-and America 
E.—serpens, E. prostrata;—E.—thymifolia, E. 
heterophylla;—E.—eyathophora;—E.—puleherrima—and—E.— — milii. 
g. Species common in Asia and Australia 
E. halophila.and—E—h4ta 
h. Species common in India and Russia 


E. falcata, E. helioscopia and E. tibetica 





1. Species common in India and Sri Lanka 
7 : : : 7 Es E Fobi ia, 
E. lactea, E-—preetrata, E. rosea, E. rothiana, E. susan- 
holmesiae, Es 1 1 z 





ranulata, . heliosc a ae 
. rosea, ^ thomsonZana ahd E. 





thymifolia 


k. Disjunct species 
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E. susan-hofles iae (occuring in India and Sri Lanka) and 
E. agowensis (occuring in Africa and India). 
l. Endemism and Endemic species 
The degree of endemism in any flora is indicative of 
its antiquity, its relative isolation in the past, vicariance 
and adoptive evolution of the flora. Sarkar (1990) estimated 
about 6,700 species of Angiosperms endemic to India and this 
estimate is considered high as recent studies of taxonomic 
revisions have shown. It is now recognized that 33% of Indian 
flowering plants are endemic. 
Out of the 81 species of the genus Euphorbia L. in India, 
23 species are endemic to various phytogeographical regions of 
the country as follows. 
Species endemic to Eastern Himalayan province 
E. sikkimensis 
Species endemic to Western Himalayan province 
E. cashmiriana, E. jacquemontii, E. micractina, E. thyrsoidea 
E. kanaorica, E. maddenii and E. cornigera 
Species endemic to Khasi-Manipur province 
E. khasyana 
Species endemic to Upper Gangetic Plain province 
E. jodhpurensis and E. caducifolia (also in single pocket of 
Deccan Province) 
Species endemic to Deccan province 
E. erythroclada, E. pycnostegia, E. perbracteata 
E. cattimandoo, E. senguptae, E. longistyla and E. deccanensis 


Species endemic to Malabar province 


E. laciniata, E. katrajensis, E. santapaui, E. tortilis 


and E. vajravelui 

Studi | lemi : ' T T 

meei? 

Shew—that these are all mostly likely to be neoendemics, as 
they have taxonomically Gnte}related species occurring in the 
same or adjacent areas as per the definition given by Nayar 
(1980). Studiesof these endemic-specties at subgenerie tevel 
S at mos o the endemi iginate r red 
&neestors. For example recently discovered narrow endemics, E. 
vajravelui and E. santapaui, occuring in moist evergreen or 
semievergreen forests of higher Crovan rong are related and 
probably evolved from E. antiquorum, the more widespread 


species which occurs in dry areas of plains and low hills. 


Likewise E. senguptae is closely related to and probably 


oct vrv 
Saikia Ape from E. longistyla both of which occur side by side 
in the same locality. E. katrajensis seems to be an 


intermediate between E. erythroclada and E. deccanensis. 
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PHYLOGENETIC CONSIDERATIONS 


The family Euphorbiaceae is considered heterogenous by 
all taxonomists, wherein all plants with unisexual flowers and 
tricarpellary ovaries are grouped together. Many taxonomists 
have tried to split the family into possible homogenous 
groups. However most of them have only taken away some genera 
and elevated them to family level, leaving the major remainder 
Still a heterogenous assemblage showing extreme diversity of 
characters. Unless and until a thorough study of the family 
on worldwide basis is attempted it is not advisable to split 
the family now into smaller groups, or if you do that, then 
there will be a multiplicity of the families within the group. 

Phylogenetic considerations of the family have engaged 
the attention of every taxonomist who dealt with the family. 
Baillon (1858) was the first to discuss the phylogenetic 
affinities of the family. He found the family to be allied to 
Malvales and in a  geographcical model imagined the 
Euphorbiaceae and Malvales arranged in a parallel fashion on 
the triangular face of a pyramid, with Euphorbia and Malva at 
the base, ascending through the families Byttneriaceae, 
Bombacaceae and Sterculiaceae with Helicteres opposite to 
Scepaceae. On the second face of this pyramid Baillon placed 
the Rhamnales with emphasis on the Chailletiaceae 
(Dichapetalaceae) at the margin opposite the Euphorbiaceae and 
the Rutales on the more distant margin. The third face is 
occupied by the Geraniales especially the Linaceae. 


Mueller (1866) giving priority to the ties with Malvaceae 
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and Urticaceae, also mentioned possible affinities with 
Rhamnaceae, Dichapetalaceae, Sapindaceae, Burseraceae and 
Menispermaceae. Bentham (1878, 1880) found resemblence 
between Tribe Phyllantheae of Euphorbiaceae with Rhamnaceae 
and Celastraceae and between the Hippomaneae and Urticaceae. 

Wettstein (1901, 1935) regarded the apetaly of 
Euphorbiaceae as primitive, and the Tricoccae are indicated as 
a connecting link between the Amentiferae and the Malvalean 
line with Columniferae derived from an Euphorbialean ancestry. 
Wettstein’s theory that the Euphorbiaceae link the Amentiferae 
and Malvales has found little support among subsequent 
authors, although it appears to have influenced Daniker 
(1946), who found similarities between the Euphorbiaceae, 
sought to derive the Juglandiaceae from the Euphorbiaceae via 
the Balanopsaceae. 

Pax (1925) opined that Euphorbiaceae is polyphyletic in 
origin from both Malvales and Geraniales. He did not consider 
this to be true polyphylesis, since the Euphorbiaceae were 
considered to have branched off early in the evolution from 
both Malvales and Geraniales. Pax Süddssted that those 
Euphorbiaceous taxa with basically imbricate sepals have 
evolved from near the Geraniales and those with valvate sepals 
from the Malvales. Webster (1967) also supports Geranialean 
affinity. 

Hutchinson (1926) in his phyletic diagram indicated the 
origin of the Euphorbiales from the Malvales and Sapindales, 


but in 1969 he stated that Euphorbiaceae are a composite group 
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derived from a number of other families including Tiliaceae, 
Sterculiaceae, Malvaceae, Celastraceae, Rhamnaceae and Sapin- 
daceae. Though the flowers are constantly unisexual and fre- 
quently monoecious or dioecious no doubt they have derived 
from more primitive ones with bisexual flowers, indicated by 
the presence of a vestigious ovary in the male flowers of many 
genera. 

It seems logical to assume, therefore that those genera 
in which such rudimentary ovary has been retained should be 
regarded as more primitive than those from which it has 
disappeared. Again, those genera which are devoid of a disk 
are perhaps on the whole more primitive than those in which it 
is present, for Disciflorae families such as Celastraceae are 
relatively more advanced than those without a disk. 

Croizat (1940) discussing the phylogeny of Euphorbiaceae 
and some of their presumed allies concluded that Euphorbiaceae 
are related to the Malvales and the Sapindales. They are not 
related to the Urticales. In 1960, Croizat favoured a 
Sterculian affinity for Euphorbiaceae, and was also impressed 
by the similarity to Thymelaceae. 

Hallier (1903, 1912) also emphasized possible 
relationship between Flacourtiaceae and Euphorbiaceae. This 
view was supported by various subsequent workers based on 
other characters. Janssonius (1950) found resemblence in wood 
anatomy between certain genera in these two families. 
Takhtajan (1966, 1969) stated that the Euphorbiaceae showed 


affinities to both Malvales and Flacourtiales. 
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A comparative study of the various opinions indicate 
general agreement that the order Euphorbiales appears to be 
evolutionarily highly specialized, as is evidenced by the very 
reduced flowers and that this group evolved from some ancient 
group intermediate between the family Flacourtiaceae (of order 
Violales) and the order Malvales. It is thought that the 
order Euphorbiales is not a natural assemblage derived from a 
single ancestor in the distant past but is a synthetic group 
made up of derivatives from several ancestors brought together 
merely because of unisexual flowers and tricarpillary ovaries. 
Thus the idea that it is polyphyletic in origin is gaining 
ground. 

According to Hutchinson (1969), the very great range of 
structure to be found in this family is not perhaps realised 
by the orinary student and to trace its several affinities it 
is necessary to carry out a detailed study of some widely 
separated families. Strange as it may be seen, the family is 
rather unfortunately named for the type genus Euphorbia, a 
genus isolated and more or less exceptional in possessing a 
remarkable inflorescence, not shared by any genera, apart from 
a few very closely related smaller ones. 

Pax (1925) included 10 genera, viz.  Anthostema, 
Dichostema, Diplocyathium, Euphorbia, Calycopeplus, 
Elaeophorbia, Synadenium, Monadenium, Stenadenium and 
Pedilanthus in the tribe Euphorbiae and discussed the 
polygenetic relationships among these genera. In his fan- 


shaped diagram, Diplocyathium stands alone to the left, 
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Anthostema and Dichostema are placed together on a single 
branch, Calycopeplus, Euphorbia and Elaeophorbia are grouped 
together with Euphorbia in top position and Synadenium, 
Monadenium and Stenadenium share a common branch of the 


phylogenetic tree. 


Dichostema Calycopeplus 


Anthostema Euphorbia 








Elaeophorbia 
Diplocyathium 


Synadenium 


Nlonadaenium 


Stenadeniam 


Phylogenetic tree proposed by Pax (1925) 


Croizat (1938) proposed a new genus Neoguillauminia and 
discussed phylogenetic relationships in the tribe Euphorbiae. 
In his phylogenetic tree, Euphorbia occupies the top position, 


Anthostema branched off first, then Tithymalus and Cubanthus 
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in a common path and Calycopeplus on left and Dichostemma and 


Neoguillauminia in another common branch. 
True Cyathium genera segregated from Euphorbia 


EUPHORBIA 


CUBRN THUS 
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The felationship as proposed by Croizat (1938) 
The cyathium is unique, in that it resembles a single 
© 
flower with numerous stamens surrounding a single ovary: but 


t amens thems 
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cyathium- The cyathium is actinomorphic, often margined by 
conspicuous variously shaped glands in broken rings, is really 
an involucre of united bracts. These characters raise the 
genus to a very distinct position in the family and forms the 
climax from an evolutionary point of view, quite equivalent to 


the capitulum of the Astraceae. 


= 
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um QW------------a - Gland 
Vo pee, eto ob - Involucral lobe 
© Eod - Male florets 
€ [| - Female floret 
Me a lates METE can e - Gland often missing 

Theoritical mode of the cyathium of Euphorbia (adopted 
from Croizat, 1940, with modifications). 

In the cyathial characters, the other genera differ from 
Euphorbia, many subgenera or sections of Euphorbia showing 
affinities to other genera of the tribe Euphorbiae. The genus 
Euphorbia differ by the zygomorphic cyathium of the genus 
Pedilanthus by the continuous ring of glands in Synadenium and 
by the much enlarged gland of  Monadenium. Cytological 


evidence, given by Hans (1973) show that the genera Monadenium 


(n 12, 16, 17, 18, 19), Synadenium (n = 18) and Pedilanthes 


(n 16, 17, 18) are distinct from Euphorbia (n = 10). Also 
such high base number are believed to be of secondary origin 
by multiplication or a combination of the base numbers present 
in Euphorbia. Anthostema differ from Euphorbia by unilateral 
position of the male flower, the superior, terminal female 
flower and the basic chromosome number of n= ll. Dichostemma 
differ in the position and attachment of the gland (the glands 
alternating with a cluster of male flowers and radiating from 
the female flower or its rudiment in Dichostemma).  Cubanthus 
acts as a connecting link between Euphorbia (particularly 
subg. Poinsettia) and Pedilanthus, because of the tendency 


towards the zygomorphic nature of cyathium in subg. Poinsettia 
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and Cubanthus.  Neoguillaumina has a superior central female 
flower which definitely settles its systematic position among 
the tribe Euphorbieae. 

The genus is widespread throughout the world except the 
very coldest areas of Arctic, Antarctic and Alpine regions. 
The genus can be found in all types of climatic and edaphic 
regions, from the driest deserts to the wettest humid regions. 
From an evolutionary stand point, Euphorbia is probably the 
most remarkable genus in the family Euphorbiaceae, where 
speciation has attained its greatest development. Chromosome 
number and their behaviour show that the annual species are 
probably primitive, from which the perennials are developed. 
The characteristic basic number of this genus is n - 10. The 
genus shows tremendous chromosome variability with 2n number 
of 12, 14, 16, 18, 20, 28, 30, 40, 42, 56, 60, ca 100 and ca 
200. This diversity in chromosome number closely corresponds 
to the great diversity of morphological features within the 
genus. 

Subg. Euphorbia is one of the largest groups with a basic 
chromsome number of n - 10 which is also considered as the 
basic number of the genus. Cytologically subg. Euphorbia 
shows its affinity to subg. Esula because both these subgenera 
possess the basic number of n - 10. This evidence is 
supported by the pseudoumbellate cyathia of sect. Tirucalli 
under subg. Euphorbia, a character which is characteristic in 
subg. Esula. In subg. Euphorbia the plants are all succulent 


but differ in various other aspects, i.e. spine-bearing or 
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non-spine-bearing, angular or terate stems, if angular then 
the number of wings varies from 2 to 10, the large arborescent 
or slender shrubby plants etc. Probably these succulent 
Euphorbias have had polyphyletic origin from non-succulents. 

The treatment of Rhizanthium in subgeneric level is 
mainly based on the modification of the stem as an underground 
tuberous rootstock and bear a cluster or rosette leaves at the 
apex and bear cyathia in panicle. Whether it is a primitive 
or advanced character, is uncertain. The rootstock is 
perennial, but the leaves and flowers are seasonal. 

Subg. Esula is the largest and most diversified group 
within the genus Euphorbia including some of the most 
primitive and most highly specialised taxa in the genus. 

The great majority of the taxa in this subgenus have in common 
alternative phyllotaxy (at least below), exstipulate leaves, 
the pseudoumbellate cyathia with exappendiculate glands and 
carunculate seeds. Hence it is neither advanced nor primitive 
or both trends are evident. The basic chromosome number of 


10, shows its close affinity to subg. Euphorbia. 
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Pseudoumbellate cyathia in subg. Esula (diagramatic) 

Subg. Gaman ei is a natural group, most probably 
originated in the New World. The subgenus (or genus of some 
authors) is distinguishable by having the main stem aborted 
above the cotyledons and branches bearing opposite leaves with 
interpetiolar stipules. The closest relationship of this 
subgenus are to be found among those taxa of subg. Agaloma 
which have prevailingly opposite stipulate leaves and glands 
with limbs. Webster (1967) opined that the stipules of subg. 
Chamaesyce are better developed than in almost any other 
species in Euphorbia except probably in some succulent 
species. This subgenus exhibits hurts of both subg. 
Agaloma and Esula and its seems that subg. Chamaesyce would 
have branched of early in the differentiation of major taxa of 


subtribe Euphorbiinae. 
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Croizat (1936) gives the following diagram to represent 


the origin of the present habit in Chamaesyce. 





iA. Apex of aborted primary stem; B. Secondary axis; C. Cotyledon scar; 
D. Scar on one of pair of first true leaves; E. Interpetiolar stipules; 
F. Bracts; G. Tertiary axis and cyathium. 





Unequal development of . Abortion of one Overgrown secondary axis 
main secondary axis. secondary axis. assuming function of main axis 
The subg. Poinsettia is unique with its dichasial or 


pleiochasial inflorescence and external cupular gland (rarely 


glands). The basic number of this subgenus is considered as 
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n = 14, but many variations in the chromosome number are 
reported. The tendency towards zygomorphic nature of the 
cyathium, variously coloured leaves etc. show its affinity to 
the genus Pedilanthus than any other subgenera within the 
genus Euphorbia. Hence it stands as a separate branch in 
phylogenetic tree of the Euphorbia genus. 

In subg. Agaloma, mainly of New World, the majority of 
species show stipulate leaves, appendiculate glands and 
ecarunculate seeds. Many species in subg. Agaloma are 
perennial and probably derived from annual members of subg. 
Chamaesyce. 

Keeping Eremophyton in subgeneric rank is a controversal 
problem now. The majority of the subgenus is distributed in 
Australia or Africa and in India only two taxa occurs. The 
basic number of the subgenus is n = 7, it is close to certain 
members of subg. Esula. So it is here considered that subg. 
Esula may play an ancestral role to subg. Eremophyton. 

Consideration of the trends of evolution within the genus 
Euphorbia, one cannot forget to take into consideration the 
vegetative characters, as the floral characters remain more or 
less uniform in the genus, excluding minor variations. At one 
end we had the arborescent succulent habit in the subg. 
Euphorbia and at the other end the herbaceous non-succulent 
habit of subg. Chamaesyce. We have spiny plants in subg. 
Euphorbia along with non-spiny ones, whereas all other genera 
are non-spiny. In subg. Chamaesyce the main stem axis is 


suppressed and lateral branches develop, overtaking the apical 
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“bud and assumes the function of the main stem. in subg. Esula 
the main stem continuous to develop up to a certain level and 
then the pseudoumbellate branches develop, bearing cyathia. 
With such a complex network of characters, one cannot 
pinpoint any group or any character or sets of characters as 
primitive or advanced. Probably all primitive types from 
which the various groups have evolved have become extinct and 
now we have only the top matrix of derivatives, all possessing 
some advanced and some primitive characters. For, what else 
can we expect, when the entire inflorescence of the genus 


itself represents the most advanced feature. 
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SYSTEMATIC TREATMENT 


EUPHORBIA 


L., Sp. Pl. 450. 1753; Gen. Pl. (ed. 5), 208. 1754 & Syst. 
Nat. 2: 1047. 1759; Wiman in L., Amoen. Acad. 3: 100. 1756; 
Miller, Gard. Dict. (ed. 8), 457. 1768; Forsskal, Fl. Aeg.- 
Arab. 2: 93. 1775; Lam., Encycl. Meth. Bot. 2: 412. 1786; 
Forster, Fl. Ins. Austral. 36. 1786; Scopoli, Fl. Carinolica 
(ed. 2), 1: 430. 1786; Aiton, Hort. Kew. 2: 133. 1789; A.L. 
Juss., Gen. Pl. 385. 1789; Vent., Tab. Rangne Veg. 3: 486. 
1794; Willd. in L. Sp. Pl. (ed. 2), 881. 1799;Pers., Syn. Pl. 
2: 10. 1807; Haw., Syn. Pl. Succ. 126. 1812; Kunth in H.B.K., 
Nov. Gen. Sp. 2: 51. 1817; Roth, Nov. Pl. Sp. 224. 1821; D. 
Don, Prodr. Fl. Nepal. 61. 1825; Sprengel, Syst. Veg. 3: 786. 
1826; Roxb., Fl. Ind. 2: 466. 1832; Benth., Fl. Austral. 4: 
44. 1837; Baillon, Etude Gen. Euphorb. 281. 1858; Baillon in 
Adansonia 6: 282. 1866; Thwaites, Enum. Fl. Zeyl. 4: 268. 
1861; Boiss. in DC., Prodr. 15(2): 7. 1862 & Fl. Orient. 4: 
1082. 1879; Benth. in Benth. & Hook.f., Gen. Pl. 3(1): 258. 
1880; Hook.f., Fl. Brit. India 5: 244. 1887; Trimen, Handb. 
Fl. Ceylon 4: 4. 1898; N.E. Brown in T. Dyer, Fl. Trop. Africa 
6: 470. 1913; Ridley, Fl. Malayan Penins. 180. 1924; Pax & 
Hoffmann in Engler & Harms, Pflanzenfam. (ed. 2), 19c: 208. 
1931; Sherff in Ann. Missouri Bot. Gard. 25: 5. 1938; Prokh. 
in Fl. U.R.S.S. 14: 305. 1949; Hurusawa in J. Fac. Sci. Tokyo 
6(6): 228. 1954; Khan in Notes Roy. Bot. Gard. Edinb. 25: 71. 
1964; Webster in J. Arn. Arb. 48: 395. 1967; Burch in Ann. 


A 
Missouri Bot. Gard. 54: 332. xi a Smith & Tutin in Tutin 
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et al., Fl. Europea 2: 213. 1968; Hassal in Austral. J. Bot. 
25: 429. 1977; Short & Vickery in Hara et al., Fl. Pl. Nepal 
3: 195. 19827 R. Smith in Fl. Pakistan 172: 88. 1986; Long in 
Grierson & Long, Fl. Bhutan 1(3): 759. 1987. Type: Euphorbia 
antiquorum  L. (Lectotypified by Millspaugh in Field Mus. 
Publ. Bot. 2: 306. 1909). 

Euphorbium Hill., Fam. Herb. (ed. 2), 136. 1755. Type: 
Euphorbia antiquorum L. (designated by Wheeler in Amer. Midl. 
Nat. 30: 467. 1943). 

Anisophyllum Haw., Syn. Pl. Succ. 159. 1812, non Jacq, 
1763. Boiss., Cent. Euphorb. 3. 1860. Type:  Anisophyllum 
peplis (L.) Haw. (designated by Wheeler in Rhodora 43: 110. 
1941). 

Dactylanthes Haw. Syn. Pl. Succ. 132. 1812. Type: 
Dactylanthes anacantha (Aiton) Haw. (designated by Wheeler in 
Amer. Midl. Nat. 30: 463. 1943). 

Esula Haw., Syn. Pl. Succ. 153. 1812. Type: Esula 
dalechampii Haw.; based on E. esula L. (designated by Wheeler 
in Amer. Midl. Nat. 30: 465. 1943). 

Galarhoeus Haw., Syn. Pl. Succ. 143. 1812. Type: 
Galarhoeus helioscopia (L.) Haw. (designated by Wheeler in 
Amer. Midl. Nat. 30: 468. 1943). 

Medusea Haw. Syn. Pl. Succ. 133. 1812. Type: Medusea 
major (Aiton) Haw. (designated by Wheeler in Amer. Midl. Nat. 
30: 469. 1943). 

gain Haw. Syn. Pl. Succ. 131. 1812. Type: Treisia 


clava (Jacq.) Haw. (designated by Wheeler in Amer. Midl. Nat. 
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30: 474. 1943). 

Chamaesyce Gray, Nat. Arr. Brit. Pl. 2: 260. 1821. Type: 
Chamaesyce maritima Gray (designated by Small in Britton & 
Brown, Illus. Fl. U.S. Canada and Brit. Possess. (ed. 2), 2: 
462. 1913. 

Characias Gray, Nat. Arr. Brit. Pl. 2: 259. 1821. Type: 
Characias purpurea (Lam.) Gray (designated by Wheeler in Amer. 
Midl. Nat. 30: 462. 1943). 

Keraselma Necker ex A.L. Juss. Dict. Sci. Nat. 24: 387. 
1822. Type: Keraselma esula (L.) Raf. (designated by 
Rafinesque in Aut. Bot. 93. 1840). 

Desmonema Raf., kcrantie J. l: 177. 1833. Type: 
Desmonema hirta Raf. (designated by Wheeler in Amer. Midl. 
Nat. 30: 463. 1943). 

Pleuradena Raf., Atlantic J. 1: 182. 1833, non Pleuradena 
Raf. 1825. Type: Pleuradena coccinea Raf. (designated by 
Rafinesque in Fl. Tell. 4: 113. 1838). 

Poinsettia Graham in Edin. New Phil. J. 20: 412. 1836. 
Type: Poinsettia pulcherrima (Willd.) Graham 

Lacanthis Raf., Fl. Tell. 2: 94. 1837. Type: Lacanthis 
splendens (Bojer) Raf. 

Adenorima Raf., Fl. Tell. 4: 112. 1838. Type: Adenorima 
punicea (Sw.) Raf. 

Agaloma Raf., Fl. Tell. 4: 116. 1838. Type: Euphorbia 
corollata L. (designated by Rafinesque in Autik. Bot. 95. 
1840). 


Aklema Raf., Fl. Tell. 4: 114. 1838. Type: Aklema 
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nudiflora (Jacq.) Raf.; based on Euphorbia. nudiflora Jacq. 

Allobia Raf., Fl. Tell. 4: 116. 1838. Type:  Allobia 
portlandica (L.) Raf. 

Aplarina Raf., New Fl. N. America 4: 99. 1838. Type: 
Aplarina prostrata Raf. (designated by Wheeler in Rhodora 43: 
111. 1941). 

Cyathophora Raf., Fl. Tell. 4: 117. 1838, non Gray 1821. 
Type: Cyathophora heterophylla (L.) Raf.; based on Euphorbia 
heterophylla L. (designated by Wheeler in Amer. Midl. Nat. 30: 
462. 1943. 

Ditritra Raf., Fl. Tell. 4: 114. 1838. Type: Ditritra 
hirta Raf. (designated by Wheeler in Amer. Midl. Nat. 30: 464. 
1943). 

Endoisila Raf., Fl. Tell. 4: 114. 1838. Type: Endoisila 
myrsinites Raf. 

Kanopikon Raf., Fl. Tell. 4: 114. 1838. Type: Kanopikon 
atropurpure (Brouss. ex Willd.) Raf. 

Lophobios Raf., Fl. Tell. 4: 116. 1838. Type: Euphorbia 
terracina L. .(designated by Wheeler in Amer. Midl. Nat. 30: 
469. 1943). 

Murtekias Raf., Fl. Tell. 4: 116. 1838. Type: Murtekias 
myrsinites (L.) Raf. 

Nisomenes Raf., Fl. Tell. 4: 116. 1838. Type: Nisomenes 
diffusa Raf. (designated by Wheeler in Amer. Midl. Nat. 30: 
470. 1943). 

Peccana Raf., Sylva. Tell. 114. 1838. Type: Peccana 


glauca Raf.; based on Euphorbia graminea L. 
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Torfasadis Raf., Fl. Tell. 4: 112. 1838. Type: 
Torfasadis canariensis (L.) Raf. 

Tumalis Raf., Fl. Tell. 4: 114. 1838. Type:  Tumalis 
bojeri (Hook.) Raf.; based on Euphorbia bojeri Hook. 

Vallaris Raf., Fl. Tell. 114. 1838, non Burmann 1768. 
Type: Vallaris ipecacuanhae Raf. (designated by Wheeler in 
Amer Midl. Nat. 30: 475. 1943). 

Xamesike Raf., Fl. Tell. 4: 115. 1838. Type: Xamesike 
vulgaris Raf. nom. illeg.; based on Euphorbia chamaesyce L. 
(designated by Wheeler in Amer. Midl. Nat. 30: 476. 1943). 

Zalitea Raf., New Fl. N. America 4: 98. 1838. Type: 
Zalitea linearis Raf. 

Dematra Raf., Autik. Bot. 96. 1840. Type: Dematra sericea 
Raf. 

Kobiosis Raf., Autik. Bot. 94: 1840. Type: Kobiosis 
mellifera Raf. 

Alectoroctonum Schldl. in Linnaea 19: 252. 1847. Type: 
Alectoroctonum scotanum Schldl. (designated by Wheeler in 
Amer. Midl. Nat. 30: 459. 1943). 

Adenopetalum Klotzsch & Garcke in Klotzsch, Montasb. 
Akad. Berlin 1859: 250. 1859. Type: Euphorbia graminea Jacq. 
(designated by Wheeler in Contr. Gray Herb. 124: 58. 1939). 

Dichrophyllum Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 249. 1859. Type: Euphorbia marginata 
H.B.K. (designated by Wheeler in Amer. Mid. Nat. 30: 464. 
1943). 


Eumecanthus Klotzsch & Garcke in Klotzsch, Monatsb. Akad. 
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Berlin 1859: 248. 1859. Type: Euphorbia ariensis H.B.K. 
(designated by Millspaugh in Field Mus. Publ. Bot. 1(3): 412. 
1916). 

Euphorbiastrum Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 252. 1859. Type: Euphorbiastrum 
hoffmannianum Klotzsch & Garcke (designated by Wheeler in 
Amer. Midl. Nat. 30: 467. 1943). 

Leptopus Klotzsch & Garcke in Klotzsch, Monatsb. Akad. 
Berlin 1859: 249. 1859. Type: Euphorbia adiantoides Lam. 
(designated by Wheeler in Amer. Midl. Nat. 30: 469. 1943). 

Sterigmanthe Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 252. 1859. Type: Euphorbia splendens Bojer 
(designated by Wheeler in Amer. Midl. Nat. 30: 472. 1943). 

Tithymalopsis Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 249. 1859. Type: Euphorbia corollata L. 
(designated by Small in Illus. Fl. US. Canada and the Brit. 
Possess. (ed. 2), 2: 469. 1913). 

Trichosterigma Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 249. 1859. Type: Euphorbia fulgens Karw. 
(designated by Millspaugh in Adansonia 2: 4. 1917). 

Arthrothamnus Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 251. 1859. Type: Arthrothamnus tirucalli 
(L.) Klotzsch & Garcke (designated by Millspaugh in Field Mus. 
Publ. Bot. 1(2): 306. 1909). 

Calycopeplus Planchon in Bull. Soc. Bot. France 8: 30. 


1861. Type: Calycopeplus ephedroides Planchon 


Chylogala Fourr. in Ann. Soc. Linn. Lyon, ser. 2. 17: 
150. 1869. Type: Chylogala serrata (L.) Fourr. 

Dichostemma Pierre in Bull. Soc. Linn. Paris 1(159): 
1259. 1896. Type: Dichostemma glaucescens Pierre 

zygophyllidium (Boiss.) Small, Fl. South East U. S. 714, 
1334. 1903. Type: Zygophyllidium hexagonum (Nutt.) Small 

Euphorbiodendron Millsp. in Field Mus. Publ. Bot. ser. 2: 
305. 1909. Type: Euphorbiodendron laurifolium (A.L. Juss.) 
Millsp. 

Dichylium Britton in Britton & Wilson in Sci. Surv. Porto 
Rico 5(4): 499. 1924. Type: Dichylium oerstedianum (Klotzsch 
& Garcke) Britton.; based on Poinsettia oerstedina Klotzsch & 
Garcke 

Ctenadena Prokh. Consp. Syst. Tithy. Asiae Med. 28. 1933. 
Type Ctenadena lanata (Siebold) Prokh. 

Pt a Prokh.,Consp. Syst. Tithy. Asiae Med.25. 
1933 frype: Cystidospermum cheirolepis (Fischer & Meyer) Prokh. 

Sclerocyathium Prokh., Cons. Syst. Tithy. Asiae Med. 30. 
f. 7. 1933. Type: Sclerocyathium popovii Prokh. 

Herbs, shrubs or trees, often succulent, with milky 
latex; stems well-developed or rarely as underground tuberous 
rootstock; if developed, then the main stem abortive or 
continued above the cotyledon, branched or unbranched, angular 
or terete, glabrous or pubescent. Leaves alternate, opposite, 
or whorled, persistent or deciduous, simple, often of 3 types: 
lower stem leaves, median pseudoumbel leaves and upper ray 


leaves sessile or petiolate, entire, serrate or serrulate, 


132 
penni- or palminerved; stipule when present minute and 
subulate, interpetiolar and chaffy, glandular or spiny. 
Cyathia in terminal or axillary, dichasia, pleiochasia or 
solitary, involucre cupular, turbinate, . saucer-shaped or 
campanulate with a central female flower surrounded by 4-5 
fascicles of male florets intermingled with bracteoles; lobes 
5, triangular or oblong, variously toothed; glands 4-10, 
alternating with lobes, rounded, oblong with or without horns 
or often the cyathia with 1-3 extra involucral, cupular, 
glands; limbs of glands present or absent, entire or 
laciniate, coloured or white. Male florets: monandrous 
simulating a single stamen; anther subglobose, longitudinally 
or introrsely dehiscing; bracteoles laciniate or filiform, 
usually a little longer than the pedicel. Female floret: 
rarely undeveloped or abortive, the  gynophore usually 
protruding out from the involucral cup, bearing ovary at the 
end; ovary ovoid, subglobose, smooth, granulate or papillate, 
glabrous or pubescent; ovule one per locule; styles 3, free or 
connate; stigma often bifid. Capsules smooth or often warted, 
3-loculed, dehiscing into bivalved cocci (except E. lathyris); 
endocarp woody or cartilaginous; columella more or less 
persistent. Seeds globose, ovate, oblong, quadrangular or 
ovoid, smooth, ridged or variously pitted or tuberculate, 
carunculate or not; testa thin, crustaceous; endosperm 
copious; cotyledons fleshy, broader than the radicle. 


Distrib. The genus ie Gono iban in—distribution—but 


main il 
ehiefly—£fourd in subtropical and warm temperate regions. 
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There are about 2000 species in woyld and 80 in India. Subg. 


Euphorbia is the largest subgénus with about 1000 specie 















mainly distributed in Afric? and Asia and a few in New World. 


Probably this subgenus is’of African origin. Subg. ula with 
approximiately 500 species are mainly distributed in Old World 
tropics, and subg/ Agaloma with about 100 species mainly in 
New World and/subg. Poinsettia with out 12 species are 


mainly in w World, though some troduced into Old World. 


The species belonging to subg. emophyton are mainly confined 


in Augtralia and Africa, tbóugh a few species are introduced 
int6 Asia. Subg. ChamagSyce with about 250 species, is mainly 
American and seems čo be originated in the New World.  Subg. 
Rhizanthium with about 15 species mainly in Africa and a few 
are in Indiá and Myanmar. 

Notes. Euphorbia L. is unique in the  cupular 
actinomorphic cyathia, bearing glands in a broken ring at the 
rim. Integrity of the genus as a whole was questioned since 
long and many of the 20th century workers are in favour of 
segregating this vast genus into two or more genera. This is 
because of the tremendous diversity in habit, leaf morphology, 
cyathia, chromosome number and pollen configuration seen in 
the genus. Small (1903), Croizat (1936-65), Hurusawa (1954), 
Prokhanov (1949), Dressler (1962), Burch (1966) and Webster 
(1967 & 1975) advocated against following the broad Linnean 
sense and argued to separate one or more genera fram Euphorbia. 
^e However, Wheeler (1941 & 1943), Khan (1964), R. Smith 


(1964-), S. Carter (1985-) and Gilbert (1987-) are in favour 
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of a conservative approach, treating the groups of the genus 
Euphorbia L. into various subgenera. The main reason for this 
argument is that no useful purpose is achieved by splitting 
Euphorbia into a number of smaller genera (with the need for 
many new combinations) and also the difficulty in clearly 
defining them without overlapping ambiguities. 

The present study assessed all these arguments from 
various angles and prefer to follow Linnean sense to the genus 
with subgeneric treatments. Considering the vastnessof the 
genus, distributed throughout the world and also taking into 
consideration the difficulties of splitting the genus into 
reasonably balanced genera, it is considered advisable to 
treat it as one genus, unless and until a fresh monographic 
study of this problematic genus on world-wide basis is 
undertaken. It is also not advisable to take out one or two 
genera, leaving the other in a still complex group, based on 
study of species from a particular geographical region only. 
Most of the characters are highly variable, overlapping or 
intermingled. It is also not easy to find a reasonable 
evolutionary path within the genus. Certain workers 
recognized and designated categories below the rank of 
sections. To avoid more nomenclatural and hierarchical 
ambiguities, the present study recognizes subgeneric ranks 
only up to sections. 

Key to the subgenera 
la. Stem not developed above the ground; leaves radical. . . 


-——"*-c Eum 1. subg. Rhizanthium 


2a. 


3a. 


4a. 


5a. 


6a. 
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Stem developed above the ground; leaves not radical. 
UA VES Deos, nd UR. E de der Ade: ese El A Model eU LL ae 2 
Plants succulent, cactiform; leaves always fleshy, 
caducous. . e . e s e . s o . . o o .2. subg. Euphorbia 
Plants neither succulent nor cactiform; leaves usually 
not fleshy, persistent. . . . se s s e e o o se. 3 
Main stem abortive above the cotyledon; stipules always 
present, interpetiolar . . . . . . 3. subg. Chamaesyce 
Main stem not abortive above the cotyledon; stipules 
present or absent, never interpetiolar . . . . . 4 

Cyathia always in terminal clusters; glands extra- 
involucral, usually 1, rarely 3-4. .4. subg. Poinsettia 
Cyathia axillary or terminal, 1-3, never in cluster; 
glands in between the involucral lobes, oblong or 
rounded, usually 4, rarely 5 . . . . . . 5 
Plants exstipulate; leaves always of 3 types; cyathia 
always pseudoumbellate. . . 5. subg. Esula 
Plants usually stipulate; leaves of single type or rarely 
2 types; cyathia never pseudoumbellate. . . . 6 
Shrubs or small trees; whole leaves or floral leaves pink 
or white; glands with petaloid limbs.. 

odo de di ues de et Le DEO a es! Go WO 6. subg. Agaloma 
Herbs or undershrubs; whole leaves green; glands without 


petaloid limbs . . . . .. 7. subg. Eremophyton 


Subgenus 1. RHIZANTHIUM 


Euphorbia L. subg. Rhizanthium (Boiss.) Wheeler in Amer. 
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Midl. Nat. 30: 488. 1943. Type: Euphorbia tuberosa L. 
Euphorbia L. sect. Rhizanthium Boiss. in DC., Prodr. 
15(2): 92. 1862; Pax & Hoffmann in Engler & Harms, 
Pflanzenfam. (ed 2), 19c: 216. 1931. Type: Euphorbia 
tuberosa L. 
Euphorbia L. sect. Caulanthium Boiss. in DC., Prodr. 
15(2): 76. 1862. Type: Euphorbia sessiliflora Roxb. 
Herbs; stems not developed above the ground; rootstock 5- 
70 cm long. Leaves radical, oblanceolate, elliptic- 
lanceolate; petioles 2-5 cm long. Cyathia in diads or triads; 
primary peduncles 1-6 from the apex of the rootstock, 2-8 cm 
long. Capsules keeled, compressed. Seeds globose or ovoid. 
Distrib. Mainly distributed in Africa and Asia; about 10 
species in the world, 2 species and 1 variety in India. 
Notes. Wheeler (1943) combined Boissier's sections 
Caulanthium and Rhizanthium and elevated it as an additional 
subg. Rhizanthium. Wheeler did not provide any specific 
reasons for this treatment, it may be due to the absence of a 
well-developed aerial stem in many (or almost all) of the 
species belonging to these groups. The stem is developed as 
| ap underground rootstock and leaves are radical with long 
petioles. These characters differentiate this subgenus from 
other succulent species ofthe genus Euphorbia L. S. Carter 
(Pers. Comm.) also support Wheeler’s treatment of subg. 
Rhizanthium. 
Key to the species 


la. Rootstock more than 10 cm long; primary peduncles 1-3 
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above 5 cm long . . . . 1. E. fusiformis 
b. Rootstock less than 10 cm long; primary peduncles 4-6, 


below 3 cm long . . . . . . 2. E. nana 


l. Euphorbia fusiformis Buch.-Ham. ex D. Don, Prodr. Fl. 
Nepal. 62. 1825; Boiss. in DC., Prodr. 15(2): 93. 1862; 
Hook.f., Fl. Brit. India 5: 257. 1887; Prain, Bengal Pl. 2: 
923. 1903; Haines, Bot. Bihar Orissa 144. 1925; Santapau in 
Bull. Bot. Soc. Bengal 8: 3. 1954 & Fl. Purandhar 116. 1956; 
Gupta, Fl. Nainital 311. 1968; Babu, Herb. Fl. Dehra Dun 457. 
1977; Short & Vickery in Hara et al., Enum. Fl. Pl. Nepal 3: 
195. 1982; V. Singh, Fl. fanovana Dist. 207. 1983; Sharma et 
al., Fl. Karnataka 2: 249. 1984; Chowdhery & Wadhwa, Fl. 
Himachal Pradesh 2: 638. 1984; R. Rao, Fl. Goa 2: 386. 1986. 
Type: East Nepal, Hamilton 62 (Holotype in BM, Photo |). 

E. acualis Roxb., Fl. Ind. 2: 472. 1832; Boiss. in DC., 
Prodr. 15(2): 93. 1862; Hook.f., Fl. Brit. India 5: 257. 1887, 
pre—syn.; Cooke, Fl. Pres. Bombay 2: 567. 1906; Duthie, Fl. 
Gangetic Plain 2: 74. 1911; Gamble, Fl. Pres. Madras 2: 1276. 
1925; Shah, Fl. Gujarat 2: 621. 1978; Mooney, Suppl. Bot. 
Bihar Orissa 34. 1986. Type: There is no specimen or any 
illustration available in K or CAL bearing this name. 
Roxburgh (1.c.) described based on the material collected by 
one B. Smith from Poornea, Bengal. 

E. humilis Royle, Illus. Bot. Himal. 329 t. 82. 1839 (non 
C.A. Meyer 1830); Boiss. in DC., Prodr. 15(2): 94. 1862, pre 


Syn. Type: Royle Illus. Bot. Himal. 329, t. 82. f. 2. 1839 
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made on the collections from Kheree Pass and lower Himalayas. 
Herbs, glabrous; stems-developed-as—reetstock; rootstock 
10-70 by 5-15 cm, stout, cylindric. Leaves radical, 
oblanceolate, elliptic-lanceolate, attenuate at base, entire 
or curled at margin, acute, subacute at apex, 7-20 by 1.5-4 
cm, glabrous; midnerves prominent; petioles 2-5 cm long, 
canaliculate.  Cyathia in diads or triads; primary peduncles 
1-3 from the apex of the rootstock, above 5 cm long; secondary 
or tertiary peduncles 2-5 cm long; involucre turbinate, ca 3 
by 3 mm; lobes 5, subobovate, laciniate at apical margin; 
glands 4, transversely oblong, ca 1.5 by 1 mm; bracts ovate- 
lanceolate or triangular, obtuse or acute-mucronate. Mu 
florets: in 3-4 fascicles wth 4-6 flowers in each fascicle; 
pedicels ca 1.5 mm long; anthers subglobose, longitudinally 
dehiscing; bracteoles laciniate. idc rotes gynophore 2-4 
mm long; ovary subglobose; styles 3, free; stigma papillose. 
Capsules 4-6 mm in diam., with compressed cocci. Seeds ovoid, 
or globose, 1.8-3 by 1.3-2.5 mm, smooth (Fig. 1). 
Key to the varieties 
la. Bracts ovate-lanceolate, obtuse; seeds ovoid. . . . . à 
aM Gore, NOT rus os. e 1.1. var. fusiformis 
b. Bracts triangular, acute-mucronate; seeds globose. . 4. . 
m 1.2. var. khandallensis 
1.1. var. fusiformis 
Type: As for E. fusiformis Buch.-Ham ex D. Don 
Indian names. Hindi: Banamuli; Mar.: Sherudd; Tel.: 


Palagadda. 





Fig.1. Euphorbia fusiformis Buch. - Ham. ex D. Don var. fusiformis: a. habit; b. bract; c. cyathium; d. male 
floret with bracteole; e. capsule; f. seed. var. khandallensís(Blatter & Hallberg) Binojk.: g.bract; b. 
seed. 
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Bracts ovate-lanceolate, obtuse at apex. Seeds ovoid. 

Fl. & Fr. Feb.-May. 

Habitat. Common in hills and hill slopes of moist 
deciduous forests at an altitude of 500-1000 m. Leaves appear 
during rainy season and ana orescence appear after the 
shedding of leaves. 

Distrib. INDIA: Andhra Pradesh, Karnataka, Maharashtra, 
Rajasthan and Uttar Pradesh (Map 3). 

Pollen grains. Medium, prolate spheroidal’, P: E 32 : 30 
Pr trizonocolporate, pleurotreme (Daisy Thomas 1986) 
unpublished). 

Ethnobotany. An extract from tuber mixed with the latex 
of plant is applied on breasts for desolidifying and for 
increased lactation (Ravishankar, 1990) unpublished). 

Notes.  Boissier (1862) treated E. acualis Rexb. and E. 
fusiformis Bueh--Ham.—ex—B.—Don as distinct species and E. 
humilis Royle as a synonym of E. fusiformis Buch.—Ham.—ex-D. 
Bon. On the contrary, J.D. Hooker (1887) opined that E. 
fusiformis Buch--Ham.—ex—P- Pon and E. acualis Rexb. are 
conspecific. This was followed by Cooke (1906), Gamble (1925) 
and Prain (1925). Comparison with original description and 
type photographs proved that E. fusiformis Bueh.—Ham;—ex—D. 
Don, E. acualis Roxb. and E. humilis Reyte are conspecific and 
E. fusiformis Bueh.—Ham4—ex—PD4.—boen is the earliest validly 
published name. 

Specimens examined. INDIA: ANDHRA PRADESH: Kurnool Dt., 


Lukka, 9.8.1972, 540 m, Ellis 42218 (MH); Chittoor Dt., 
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Horsley Konda, 2.5.1918, 900 m, Fischer 4338 (CAL); Cuddapah 
Dt., Balapalle, 20.1.1918, Wagh 7640 (BLAT).  BIHAR: Bikhna 
forest, 16.3.1958, Srivastava 48979 (LWG). GUJARAT: 
Panchmahal Dt., Rajpila, Tokarwa, 3.7.1972, Audichya 1249 
(ISIM). KARNATAKA: Uttara Kannada, Devkar, left bank, 
6.6.1982, Gurudev Singh, Ajayakumar & Udayakumar 14572; Tumkar 
Dt., Devarayanadurga, 15.8.1978, Saldanha 2207; Chickmangalur 
Dt., Gangegiri, 26.7.1980, Saldanha 11874; Tumkar Dt., 
Namadachilume, 9.4.1980, Sreenath & Ramesh 1180 (IIS); N. 
Kanara, Hultigeri, 10.1.1884, Talbot 1159 (CAL, BSI); N. 
Kanara, Kadia, Jan. 1894, Talbot 3151 (BSI). MAHARASHTRA: 
Arvi, Haveli taluka, 16.7.1964, M.Y. Ansari 97507; Vikramgad 
R.F., 25.7.1968, Billore 116381; Thana Dt., Sarni R.F., 
28.7.1968,  Billore 116793; Nasik Dt., Aayaner hills, 
4.5.1983, Narasimhan 166320 (BSI); Purandhar, Paradise, 
31.8.1945, Santapau 7132 (BLAT). RAJASTHAN: Banswara Dt., 
Ghotot, 3.10.1961, Kanodia 75508 (BSI); Bansi forest, 
24.9.1968, Majumdar 12363 (BSA). UTTAR PRADESH: Gorakhpur, 
24.3.1898, Harsukh 22507; Gorakhpur, 7.4.1893, Harsukh s.n.; 
Shajahanpur, Jan. 1901, Kanjilal 1084; Donda Dt., Nariba, 
23.6.1922, Kanjilal s.n. (DD); Hanand, June 1983, Murthy & 
Goel 148 (BSD); Gorakhpur Dt., Lahara forest, 25.7.1916, Shri 
Ram 1179 (DD); Nawal Khar Oude, Brandis 0172 (CAL). 
1.2. var. khandallensis (Blatter & Hallberg) Binojk. comb. 
et stat. nov. Type: As for E. khandallensis Blatter & 
Hallberg 


E. khandallensis Blatter & Hallberg in J. Indian Bot. 
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Soc. 2: 48. f. 3. 1921; Santapau in Rec. Bot. Surv. India 
16(1): 242. 1953 & in Bull. Bot. Soc. Bengal 8: 3. 1954. 
Type: Maharashtra, Pune Dt., Khandalla, April 1918, Mc Cann 
S.n. (Holotype in BLAT !). 

Indian name. Mar. Khirkanda. 

The involucral bracts are triangular, acute-mucronate. 
Seeds globose, ca 2 mm across. 

Fl. & Fr. Jan.-May. 

Habitat. Occurs in moist deciduous forests at an 
altitude of ca 1000 m. Rare. 

Distrib. INDIA: Andhra Pradesh and Maharashtra (Map 3). 

Ethnobotany. Milky latex is used as medicine for eye 
troubles in buffaloes (Santapau in Rec. Bot. Surv. India 
16(1): 242. 1953). 

Notes. Blatter & Hallberg (l.c.) differentiated E. 
khandallensis mainly based on its larger rootstock, reddish 
involucre, nature of the bracts, basally connate styles and 
the shape of the seed. A critical study revealed that most of 
the differentiating characters are not consistent. The 
mucronate upper bracts and globose seeds are the only features 
distinguishing it from E. fusiformis. Hence it is considered 
that E. khandallensis can be treated only as a variety of E. 
fusiformis Buch.-Ham. ex D. Don. This variety considered so 
far as endemic to Maharashtra, is now known to occur in Andhra 
Pradesh also. Some specimens of this variety in MH, collected 
from Anahra Pradesh, have been identified as E. fusiformis. 


Specimens examined. INDIA: ANDHRA PRADESH: Cuddaph 
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Dt., Balapalle, 300 m, 19.7.1962, Ellis 14266 (MH). 
MAHARASHTRA: Pune Dt., Khandala, Rama's bed, 23.1.1942, 
Santapau 6880; Khandala, Behran's plateau, 21.3.1942, Santapau 
6884; ibid., 2.5.1943, Santapau 2012; ibid., 28.4.1944, 
Santapau 4358; ibid., 15.5.1944, Santapau 4190; ibid., 
24.3.1949, Santapau 9976; ibid., 15.3.1950, Santapau 10725; 
ibid., 24.7.1973, Santapau 2242 (BLAT); Pune Dt., Hubhi, 


Ambavne village, 24.10.1964, Venkata Reddi 99410 (BSI). 


2. Euphorbia nana Royle, Illus. Bot. Himal. 329, t. 82. 
1839; Boiss. in DC., Prodr. 15(2): 94. 1862. Type: Royle 
Illus. Bot. Himal. 329. t. 82. f. 3. 1839, made on the 
materials collected from Kheree Pass and Suen Range, Himalayas 
(The figure t. 82. f. 2. is Euphorbia humilis Royle eventhough 
it is mentioned in the protologue of E. nana) 

E. panchganiensis Blatter & McCann in J. Asiat. Soc. 
Bengal 26: 353. 1930; Santapau in Bull. Bot. Soc. Bengal 8: 4. 
1954; Kulkarni, Fl. Sindhudurg 399. 1988, syn. nov. Type: 
Maharashtra, Panchgani, Table-land, 16.4.1926, Blatter 4 
McCann 102 (Holotype in BLAT !); Panchgani, Table-land, April 
1926, Blatter & McCann 104 (Paratype in BLAT !). 

Herbs, glabrous; stems developed as rootstock; rootstock 
5-8 by 1-4 cm. Leaves radical, elliptic to oblanceolate, 
attenuate at base, entire or wavy at margin, acute at apex, 3- 
10 by 2-5 cm, fleshy; petioles 2-3 cm long, canaliculate, 
slightly pink beneath. Cyathia in diads, primary peduncles 4- 


6 from the apex, less than 3 cm long; bracts variable, 
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scarious, rigid, usually turning white at the lower forks, 
lanceolate, acute, wavy at margin; involucre turbinate, 3-6 by 
4-5 mm; lobes oblong fimbriate, pectinate; glands transversely 
oblong, 1-2 by 0.5-1 mm. Male florets: pedicels ca 1.5 mm 
long; anther subglobose, purple, longitudinally dehiscent; 
bracteoles spathulate, laciniate. Female floret: gynophore ca 
3 mm long; ovary subglobose; styles 3, connate up to middle, 
stigma papillose. Capsules subglobose, ca 5 by 6 mm. Seeds 
globose, ca 3 mm in diam., smooth, greyish (Fig. 2). 

Fl. & Fr. Feb.-May. 

Habitat. Occurs in hill slopes in moist deciduous and 
evergreen forests at an altitude of above 1000 m. Rare. 

Distrib. INDIA: Himachal Pradesh, Maharashtra and Uttar 
Pradesh. The occurrence of this species in Himachal Pradesh 
is based on literature and its occurrence in Uttar Pradesh is 
recorded here for the first time (Map 3). 

Ethnobotany. Milky latex is used for rheumatism and gout 
by Tharus of Uttar Pradesh (First report). 

Notes. Royle (1839) described this species based on his 
collection from Kheree Pass and Suen Range.  Boissier (1862) 
placed this species next to E. fusiformis Buch.-Ham. ex D. 
Don. J.D. Hooker (1887) considered E. nana Royle as 
conspecific to E. fusiformis Buch.-Ham. ex D. Don and stated 
that the length of the peduncle varies depending up on the 
moisture content of the soil. Studies in field and herbarium, 
proved that E. nana is a distinct species, differing from E. 


fusiformis by its shorter rootstock, the fascicled cyathia 





Fig. 2. Euphorbia nana Royle : a. habit; b, cyathium; c. male floret with bracteole; d. capsule; e. seed. 
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arising from the tip of rootstock, the shorter (up to 5 cm 
long) peduncle and the styles connate up to middle. In E. 
fusiformis the rootstock is up to 70 cm long, the cyathia are 
1-3, the peduncle is up to 15 cm long and styles are free from 
base. 

A critical study on the protologue, type specimens and 
other authentic specimens deposited in BLAT proved that E. 
panchganiensis Blatter & McCann is conspecific to E. nana 
Royle. 

Specimens examined. INDIA: MAHARASHTRA: Mahabaleshwar, 
Kales point, May 1931, Acland 1135 (BLAT); Panchagani, 
19.2.1964, Kanodia 87008 (BSI); Poona Dt., Purandhar, Paradise 
hill, 5.5.1945, Santapau 6168; Mahabaleshwar, Belar estate, 
12.4.1957, Santapau 12670; Mahabaleshwar, 1000 m, March 1920, 
Sedgwick 7337 (BLAT). UTTAR PRADESH: Dehra Dun, Mohand, 
above the tunnel, 1.5.1972, Arora 36478 (BSD); ibid., 
19.11.1990, Binojkumar 25 (MH). 


Subgenus 2. EUPHORBIA 


Euphorbia L., Sp. Pl. 1: 450. 1753, p.p. & Gen. Pl. ed. 
5, 208. 1754, p.p.; Pax & Hoffmann in Engler & Harms, 
Pflanzenfam. (ed. 2), 19c: 208. 1931, p.p. Type: Euphorbia 
antiquorum L. (designated by Millspaugh in Field Mus. Publ. 
Bot. 2: 289. 1909). 

Lacanthis Raf., Fl. Telly Part 2: 94. 1837. Type: 
Lacanthis splendens (Bojer) Raf. 

Tumalis Raf., Fl. Tell. 4: 114. 1838. Type: Tumalis 


bojeri (Hook.) Raf. 


-— 
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Arthrothamnus Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 251. 1859. Type: Arthrothamnus tirucalli 
(L.) Klotzsch & Garcke 

Sterigmanthe Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 252. 1859. Type: Euphorbia splendens 
Bojer 

Euphorbia L. subg. Tithymalus sensu Wheeler in Amer. 
Midl. Nat. 30: 484. 1943. Type:  Euphorbia antiquorum L. 

Euphorbia L. subg. Lacanthis (Raf.) Gilbert in Kew Bull. 
42: 238. 1987. Type:  Euphorbia splendens Bojer 

Euphorbia L. sect. Goniostema Baillon ex Boiss. in DC., 
Prodr. 15(2): 10, 77. 1962. Type:  Euphorbia lophogona Lam. 

Euphorbia L. sect. Diacanthium Boiss. in DC., Prodr. 
15(2): 10, 78. 1862. Type: Euphorbia splendens Bojer 
Euphorbia L. sect. Euphorbium Boiss. in DC., Prodr. 15(2): 10, 
85. 1862; Hook.f., Fl. Brit. India 5: 245. 1887. Type: 
Euphorbia anacantha Aiton 

Euphorbia L. sect. Tirucalli Boiss. in DC., Prodr. 15(2): 
10, 94. 1862. Type: Euphorbia tirucalli L. 

Herbs, shrubs or trees, succulent, cactiform; stems well 
developed above the ground; branches terete or winged; wings 
2-10; podarium projected or not, spine-shield usually present, 
Spines 2, divaricated, equal or rarely unequal, sometimes 
absent. Leaves tiny or large, fleshy, usually early caducous. 
Cyathia solitary, diads or in triads on the margins of the 
wings, forks and tips of the branches, rarely pseudoumbellate; 


primary peduncles solitary or in fascicles, bracts small or 
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large, brightly or pale in colour; iaveluere—size-and shape 
vary; glands 4-10, rounded or transversely oblong; limbs of 
glands absent. Male florets: in fascicles, many-flowered in 
each fascicle; bracteoles laciniate, hairy; anthers yellow or 
pinkish. Female floret: gynophore usually protruding from the 
involucral cup; ovary ovoid, smooth; style free or connate, 
bifid. Capsules ovoid, globose; cocci obtusely or acutely 
keeled, smooth. Seeds globose, subglobose or ovoid smooth or 
tuberculate. 

Distrib. Mainly distributed in Old World with the 
largest number in Africa. A few species are introduced into 
New World; ca 1000 species in the world, 17 species in India. 

Notes. S. Carter (1982) restricts the subgenus Euphorbia 
to the succulent species with spine-shield, as shown by the 


type species E. antiquorum. Further, the inflorescences are 


always axillary and never terminal. Sect. Tirucalli, a 

lack og 

succulent group, so far treated under subg. Euphorbia, differs 
has 


in the ahsence-oef spine-shields and tne presenee—ef terminal 
pseudo-umbels. Gilbert (1987) suggests that Sect. Tirucalli 
should be included under subg. Esula (sensu lato) because of 
Aere Paes | 
Or-spine-shields,—the—herbaeceeus-nature 
and-terminal-pseude-umbels. Carter (in Pers. Comm.) seems to 
support this view. 
Sect. Tirucalli is rather distinct from both subgenera 
though agreeing with either in some respects. The presence of 
stipular glands at the insertion of leaf which can be 


considered as homologous to spine-shield and the succulent 
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| Heber (sage 
nature draws it near to subg. Euphorbia: However, the 


herbaceous habit and terminal eS inflorescences 
brings it nearer to subg. Esula. 

After weighing the above differences, the safest solution 
seems to be to treat it as a distinct subgenus intermediate 
between subg. Euphorbia and subg. Esula as done by S. Carter 
(1985). However, in order to avoid multiplicity of subgenera 
(there are likely to be several other claimants for this 
status within the genus !) it is best to retain Sect. 
Tigucalli as a section under subg. Euphorbia as done by 
Boissier (1862). Perhaps, evidence from cytology, anatomy 
etc. could be sought for coming to a definite appropriate 
conclusion. Until then the present study prefers a 
conservative treatment keeping it under subg. Euphorbia. 

Gilbert (1987) also treated Lacanthis Raf. as a subgenus@ 
with E. milli Des Moul. as | type species. The major 
differentiating character which differentiates it from subg. 


Euphorbia (sensu S. Carter 1982) is the absence of spine- 


shield and coloured bracts.  Eventheugh-these-characters-are 
JT we -— 
to-be-giveniweightage Ehen-we-are left with a solitary species 
pct An / 

E. epiphylloides Kurz. This species differs’ from subg. 

Euphorbia (sensu S. Carter) due to the absence of spines or 

spine-shields, Se—that-4*t must also be treated etrtther—as—a. 

distinet—subgenus or as a section under the broad concept of 
Kuphs bee 

subg. Bsita. But—in-this-spectiesthe-eyathia_are teterat and 

solitary on stem wings, not at the—tip-er—n-pseude-umbels-as 

in—subq.—Esula. 
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Until a world-wide revision is done for this genus, a 

conservative treatment is preferred by placing all succulent 

species (occuring in the study area) under subg. Euphorbia. 
So subg. Lacanthis (Raf.) Gilbert is treated here as a 

section under subg. Euphorbia and Epiphylloides is also 


Auer bef’ pew : t^ 
as another section under same subgenus.-46 Rleenc dah 


Key to the sections uU did 

la. . Plants nôn- Spiny ca aa ce s ow d 904) € € EA € 1E. w:o) 

b.. Plants “Spiny ic: c e 4. 0 UO ow DOO E P AE Re dI 3 

2a. Branches flat or two-winged, looping downwards; cyathia 

at the margins of the wings ..1. Sect. Epiphylloides 

b. Branches terete, never looping; cyathia at the forks and 

tips of branches . dh SA. d. ocu 2. Sect. Tirucalli 

Ja. Herbs or stunted shrubs; spine-shield absent; bracts 
broader than the involucre, brightly coloured. . . . . 

"Tn 3. Sect. Lacanthis 

b. Trees or tall shrubs; spine-shield present; bracts 


usually shorter than the involucre, pale coloured. 


"aru "LE Kia a a 4. Sect. Euphorbia 


Section 1. EPIPHYLLOIDES 
Euphorbia L. subg. Euphorbia sect. Epiphylloides Binojk. 
sect. nov. 
M * . * t, s. 
Caulis teretis; rami apice restricis deorsum penduli, 


: ES .$ : f 
bialati, inermi folia obovata, apice obtusa ad retusa; 


149 
cyathia solitaria. Type:  Euphorbia epiphylloides Kurz. 

Euphorbia L. sect. Euphorbium Boiss. subsect. Tirucalli 
(Boiss.) Hook.f., Fl. Brit. India 5: 254. 1887, p.p. 

Shrubs or trees, up to 3 m high; main stem terete, 
branched at apex, flat or two-winged, looping downwards, 
nonspiny; leaves obovate, obtuse, retuse at apex.  Cyathia 
solitary at the margins of the wings, shortly pedunculate. 
Capsules smooth. , 

One Spe 
Distrib. India and Myanmar. 


Notes. J.D. Hoøker (1887) treated E. epiphylloides Kurz 











along with E. tirycalli L. in subsect. Tirucalli. But the 


main character of the sect. Tirucalji is the terete branches 
and pseudoumbgllate cyathia. E. epiphylloides the 
branches are/flat and cyathia arg solitary at the margins of 


the wings. / Because of these chéracters it is appropriate to 


treat this species in a new, distinct section. 


3. Euphorbia epiphylloides Kurz (Veg. And. Isl. ed. 2, 48. 
1870 nom. nud.) in J. Asiat. Soc. Bengal 42: 247. 1873 & For. 
Fl. Burma 2: 416. 1877; Parkinson, For. Fl. Andaman Islands 
233. 1923; Bor, Man. Indian For. Bot. 171. 1953; Saini & Singh 
in J. Econ. Tax. Bot. 14: 97. 1990. Type: Nicobar Islands, 
Car Nicobar, Kurz s.n. (Lectotype in CAL !). 

Indian names. Hindi: Sabar; Burmese: Zizaung. 
Shrubs or small trees, up to 3 m tall; main stems terete; 
branches 2-winged, looping downwards, non-spiny, sinuate along 


margins. Leaves obovate, cuneate-obtuse at base, entire, 
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obtuse or retuse at apex, 2-3.5 by 1.5-2.5 cm; midnerve 
prominent; petioles ca 0.5 cm long. Cyathia solitary, at the 
margins of the wings; peduncle ca 3 mm long; bracts 2, 
opposite, ovate, ca 2 by 1.5 mm; involucre turbinate, ca 4 by 
4 mm; lobes 5, obovate, laciniate or toothed at apical 
margins; glands 5, transversely oblong, ca 2 by 1 mm, yellow. 
Male florets: in 4-5 fascicles; pedicels ca 3 mm long; 
filaments—articutate—ever—the-—pedicel; anthers subglobose, 
transversely dehiscing; bracteoles laciniate, ca 2 mm long. 
Female floret: gynophore ca 5 mm long; ovary ca 2 mm diam., 
glabrous. Capsules acutely 3-lobed, glabrous, ca 5 mm diam. 
Seeds globose, ca 3 mm across, black, ecarunculate (Fig. 3; 
Photo 1). 

Fl. & Fr. Dec.-April 

Habitat. On red laterite rocky soil in Tropical and 
Subtropical forests, on open rocky slopes at an altitude of 
300-700 m. Rare. 

Distrib. INDIA: Andaman & Nicobar Islands, Endemic (Map 
3). 

Ethnobotany. The stem is warmed and wrapped on rheumatic 
joints (Saini & Singh, J. Econ. Tax. Bot. 14: 97. 1990). 

Notes. Kurz (l.c.) did not designate any—speeimens—as 
type of this species. There are several specimens in CAL and 
K collected and determined by Kurz from Andaman Islands. When 


A 
aàll—these-specimens- were studied, the specimen Car Nicobar, 


Kurz s.n. is-found—to-be-—the Most suitable one to serve—as 
A^ € 
type and is selected here as lectotype. 





Fig.3. Euphorbia epiphylloides Kurz : a. portion of stem; b. portion of branch with leaf; c. portion of branch 
with cyathia 


Photo j 
E. epiphylloides Kurz 





Photo 2 


E. nivulia Buch.-Ham. 
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The flat or 2 winged nature of E. epiphylloides Kurz show 
striking resemblance to the juvenile forms of E. vajravelui, 
but the former is not spiny, the branches are always flat and 
the cyathia always solitary.  Saini & Singh (1990) reported 
this species from Gangetic plains but during the present study 
no specimen could be located either in field or in herbaria. 

Specimens examined. INDIA: ANDAMAN & NICOBAR ISLANDS: 
North Andamans, Saddle Peak, 1.12.1976, 550 m, Balakrishnan & 
Nair 4755 (CAL, PBL); Saddle Peak range, 400 is 28.3.1977, 
Balakrishnan 5415; Bumlungta, 19.2.1916, Parkinson 1020; 
Andamans, 3.3.1904, Rogers 110; S.  Andamans, Rutland, 
Headland, 50 m, 19.5.1904, Rogers 284 (CAL); Saddle Peak, 
Marthanda from Lamiya bay side, 7.4.1989, Sanjappa 10 (CAL, 
MH); Nicobar Island, Car Nicobar, Stoliczke s.n. (CAL); South 
Andamans, Kurz s.n. (CAL: Acc. No. 397786; South Andaman, 
Escape Bay Kurz s.n. (CAL: Acc. No. 397788). 

MYANMAR: Pegu, Kaboung valley near Jonghoo, without date 
Kurz 1573; Pegu, without date, Kurz 2447; Toungoo district, 
Pyakum Reserve, 100 m, 4.4.1914, Rogers 260 (CAL). 

Section 2. TIRUCALLI 
Euphorbia L. subg. Euphorbia sect. Tirucalli Boiss. 
Type: Euphorbia tirucalli L. ` 

Euphorbia L. sect. Tirucalli Boiss. in DC. Prodr. 15(2): 
94. 1862. Type: Euphorbia tirucalli L. 

Arthrothamanus Klotzsch & Garcke in Klotzsch Monatsb. 
Akad. Berlin 1859: 251. 1859. Type: Arthrothamnus tirucalli 


(L.) Klotzsch 4 Garcke. 
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Euphorbia L. subg. Tirucalli (Boiss.) S. Carter in Kew 
Bull. 40: 823. 1985. Type: As for sect. Tirucalli Boiss. 

Euphorbia L. sect. Euphorbium Boiss. subsect. Tirucalli 
(Boiss.) Hook.f., Fl. Brit. India 5: 254. 1887 p.p.; Pax & 
Hoffmann in Engler & Harms, Pflanzenfam. ed. 2, 19c: 214. 
1931. Type: Euphorbia tirucalli L. 

Herbs, shrubs or trees, stem and branches terete non- 
spiny. Leaves  obliquely-oblong,  linear-oblong, entire, 
obtuse. Cyathia at the forks and tips of the branches, 
solitary or pseudoumbellate. Capsules smooth. Seeds ovoid, 
subglobose smooth. 

Distrib. Species belongs to this section are mainly 
distributed in Africa. There are about 20 species in the 


world and 2 are in India. 


Notes. Sa Carter (1985) raised Seat. Tirucalli Boiss. in 










subgeneric level Gilbert (1987) advocate inclusion of Sect. 


Tirucalli under Subg. Esula because of t pseudo-umbellate 
cyathia. In the present study prefers a sensy lato concept by 


keeping all the succuhent species under Subg. Wuphorbia. 
Key to the species 
la. Shrubs or trees; leaves and cyathia early caducous; 
styles connate up to middle. 4. E. tirucalli 
b. Herbs; leaves and cyathia persistent; styles free. 
z ele AU UE DES NS Ee a 5. E. mauritanica 
4. Euphorbia tirucalli L., Sp. Pl. 452. 1753; Burm.f., Fl. 
Ind. Ill. 1768; Aiton, Hort. Kew 3: 159. 1811; Haw., Syn. 


Pl. Succ. 139. 1812; Buch.-Ham. in Trans. Linn. Soc. London 
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14: 286. 1825; Sprengel, Syst. Veg. 3: 789. 1826; Roxb., Fl. 
Ind. 2: 470. 1832; Thwaites, Enum. Pl. Zeyl. 2: 268. 1858-64; 
Boiss. in DC., Prodr. 15(2): 96. 1862; Beddome, Fl. Sylv. S. 
India 3: 216. 1872; Brandis, For. Fl. NW. India 439. 1874; 
Kurz, For. Fl. Burma 2: 417. 1877; Hook.f., Fl. Brit. India 5: 
254. 1887; Nairne, Fl. Pl. W. India 290. 1894; Prain, Bengal 
Pl. 2: 924. 1903; Cooke, Fl. Pres. Bombay 2: 576. 1906; 
Burkill in Rec. Bot. Surv. India 4(1): 130. 1906; Talbot, For. 
Fl. Bombay 2: 423. t. 487. 1911; Brown in Bull. Misc. Inform. 
Kew 1914: 94. 1914; Rama Rao, Fl. Pl. Travancore 352. 1914; 
Kirtikar & Basu, Ind. Med. Pl. 2: 2201, t. 849 B. 1918; 
Gamble, Man. Indian Timb. 591. 1922; Fl. Pres. Madras 2: 1277. 
1925; Fischer in Rec. Bot. Surv. India 9(1): 158. 1921; 
Brandis, Indian Trees 558. 1921; Haines, Bot. Bihar Orissa 2: 
144. 1921; Bailey, Man. Cult. Pl. 618. 1924; Mayuran., Fl. 
Madras 289. 1929; Pax & Hoffmann in Engler & Harms, 
Pflanzenfam. (ed.2) 19c: 214. 1931; Bor, Man. Indian For. Bot. 
171. 1953; Santapau in Bull. Bot. Soc. Bengal 8: 5. 1954; 
Backer & Bakh.f., Fl. Java 2: 502. 1963;,R. Smith in Kew Bull. 
26: 267. 1972; Leach in Kirkia 9: 69. 1973; Ramamoorthy in 
Saldanha & Nicolson, Fl. Hassan Dist. 339. 1976; Babu, Herb. 
Fl. Dehra Dun 460. 1977; Shah, Fl. Gujarat 2: 626. 1978; 
Nair, Fl. Punjab 238. 1978; Deb, Fl. Tripura 335. 1981; Short 
& Vickery in Hara et al., Enum. Fl. Pl. Nepal 3: 195. 1982; 
Rani in Matthew, Fl. Tamilnadu Carnatic 2: 1440. 1983; R. 
Smith in Fl. Pakistan 172: 121. 1986; R. Rao, Fl. Goa 2: 389. 


1986; Chandrab. in Henry et al., Fl. Tamil Nadu 2: 230. 1987; 
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Nicolson et al., Interpr. Hort. Malab. III. 1988; Singh, Fl. 
E. Karnataka 2: 570. 1988; Bole & Pathak, Fl. Saurashtra 2: 
280. 1988. Type: The tabula of J. Commelin in Horti Medici 
Amstel. Rar. Pl. 1: 27, t. 14. 1697 ! (Lectotypified by Leach 
in Kirkia 9: 69-86. 1973). 

Indian names. Beng.: Lankasij; Guj.: Dandalithora, 
Hindi: Sair, Konpal; Kan.: Bontakalli; Mal.: Kol-kalli, 
Tiricalli; Mar.: Nevil, Niwala; Tam.: Kombu-kalli, Tirukalli; 
Tel.: Chemudy, Jemudu;  Sans.: Trikantaka. 

Shrubs or trees, bushy, up to 5 m high; stems woody, 50- 
80 cm diam.; branches spreading, non-spiny, terete, glabrous. 
Leaves alternate, sessile or subsessile, shortly deflexed, 
early deciduous, oblong-linear, cuneate at base, entire, 
obtuse at apex, 7-15 by 3-6 mm, fleshy, sparsely hirsute or 
glabrous; stipules minute, discoid, glandular, dark purple or 
black. Cyathia at the forks and tips of the branches, 
solitary or in  pseudoumbellate, subsessile; involucre 
turbinate, lobes 5, triangular, laciniate at margins; glands 
5, subglobose or a little angular, ca 4 by 3. Male florets: 
pedicels ca 3 mm long; bracteoles filiform, laciniate, ca 2 mm 
long; anther subglobose, transversely dehiscing. Female 
floret: gynophore ca 1 mm long; ovary ca 2 by 1.5 mm, hirsute; 
styles 3, connate up to middle, ca 3 mm long, each bifid; 
stigma capitate. Capsules globose, ca 5-6 mm across, 
glabrous. Seeds ovoid to subglobose, 3-4 by 3-3.5 mm, smooth; 


caruncle small, white (Fig. 4). 





Fig. 4. Euphorbia tirucalli L.: a. portion of branch; b. leaf; c. cyathium; d. capsule; e. seed. 
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Fl. & Fr. Jan.-Feb., Sept.-Oct. 
Ju 
Habitat. Usually ag garden plant or,as fence, also 


( 


Distrib. INDIA: Throughout the country including Andaman 


running as wild. 


& Nicobar Islands. 

Africa, Pakistan, Philippines, Sri Lanka and 
Vietnam. 

Chromosome No. 2n = 20 (Datta in Taxon 16: 346. 1967; 
Kothari, et al., in Taxon 30: 512. 1981). > ' 

Uses. The juice of this plant is purgative, carminative, 
useful in gonorrhoea, whooping cough, asthma, dropsy, leprosy, 
enlargement of the spleen, dyspepsia, jaundice, colic, 
tumours, stone in bladder. The fresh milky juice is applied 
to warts and used as a rubefacient embrocation in rheumatism. 
(Caius in J. Bombay Nat. Hist. Soc. 40: 289. 1938). 

Ethnobotany. Latex is used Na AN E P EP der warts, 
rheumatism, tooth-ache and ear-ache (Mishra & Sahu in J. Econ. 
Tax. Bot. 5: 792. 1984). 

Notes. Opinions differ regarding the nativity of this 
species. Linnaeus (1753) quotes many references in the 
protologue but the earliest one is that of Rheede's Hort. 
Malab. 2: 85-86, t. 44. 1679. Rheede's work is based on the 
collections from W. Coast of Kerala. The specific epithet 
being "Tiru-calli", which is a South Indian and Sri Lankan 
name. | 


Hamilton (1825), Brown (1914), Leach (1973) and S. Carter 
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(per. comm.) are of the opinion that it is an African species 
and was introduced into India by Portuguese. Leach (l.c.) 
selected J. Commelin's illustration as the type of this 
species, whose type locality being Sri Lanka, as it is based 
on a plant grown at Amsterdam, Holland, which was introduced 
from Sri Lanka. 
Specimens examined. INDIA: ANDHRA PRADESH: Godavari 
Dt., Dowlaishwaram, 28.12.1901, Bourne s.n. (CAL); Anantapur 
Dt., Hiketapalli, 29.6.1981, Yesoda 167 (MH).  BIHAR: Chota 
Nagpur, 1878, Wood s.n. (CAL). GOA, DAMAN, DIU: Grande fort, 
compound, 2.5.1963, R.S. Rao 88921 (BSI); Diu,  Nagoa, 
20.9.1964, R.S. Rao 102645 (CAL). |. GUJARAT: Porbander, 
10.9.1954, Deo 14893 (LWG); Dehej, Near Dera, 8.5.1957, Jain 
17662 (BSI); Rajkot, Jamnagar, 14.4.1954, Kaul 8824 (LWG); 
Bharuch Dt., Rajpila, 24.1.1974, Mehta 1713 (BSIM); Anand, 
7.6.1941, Santapau 6824; Dharwar Dt., June 1919, 1800 ft., 
Sedjwick 5931; Malad, 24.12.1955, Shah 6643 (BLAT); 
Saurashtra, Palitana hills, 29.9.1954, Srivastava 16246 (LWG). 
KARNATAKA: Mysore Dt., Bhoodevi farm, 3.8.1968, Raghavendra 
Rao 24; Hassan Dt., Channarayapatna, 27.1.1969, Saldanha 
12393; Belgaum Dt., Gokak Rd., 23.5.1979, Saldanha 7867 (IIS); 
Sindgi, 13.8.1976, N.P. Singh 14295; Chitradurg-Hiriyur Rd., 
30.4.1977, N.P. Singh 146916 (BSI). KERALA: Kozhikode Dt., 
Calicut University Campus, 12.3.1977, Manilal & Suresh 32998 
(CALI). MADHYA PRADESH: Domoh, Bambhar, 26.4.1980, Shukla 
30239; Raipur, Sankra-Basra, 15.10.1976, Verma 25800 (BSA). 


MAHARASHTRA: Pune Dt., Turuk Dara, Vadgaon, 30.10.1961, 
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Janardhanan 72783; Chakan, Khedtaluka, 25.8.1962, Janardhanan 
76739 (BSI); Pune Dt., BSI Compound, 15.9.1960, John Cherian 
65936 (CAL, BSI); Nevasa-Ahmadnagar Rd., 5.11.1960, R.S. Rao 
S.n.; Top hill of Ajantha Caves, 6.11.1961, R.S. Rao 71439 
(BSI). ORISSA: Manbhang, 12.11.1959, 1200 m, Panigrahi 21059 
(CAL, ASSAM); Jambo Island, 2.2.1961, Panigrahi 23680; 
Harishpur, 18.2.1961, Panigrahi 23938 (ASSAM). PUNJAB: Puri 
Dt., 1.6.1948, Mooney 3074 (DD); Lahore, 25.6.1915, Parker 
13616 (DD); Chandigarh, Sep. 1959, Puris.n. (DD). RAJASTHAN: 
Jaipur, Sep. 1899, Watt 12693 (CAL). TAMIL NADU: Coimbatore, 
Agricultural College Campus, 25.4.1965, 468 m,  Chandrabose 
28785 (MH); Coimbatore, Setumadai, 6.10.1915, Fischer 3659 
(CAL); Kanyakumari Dt., Kovalam, 31.7.1977, Henry 49494; 
Nilgiri Dt., towards Moyar and Kedar 24.8.1970, 750 m, Subba 
Rao 36250 (MH); Trichy, 2.4.1963, Tanikaimoni 801 (HIFP); 
Dharmapuri Dt.,  Anchetty-Kundbukottai forest, 750 m, 
23.7.1978, Vajravelu 57918 (CAL, MH). UTTAR PRADESH: Dehra 
Dun, 3 Lakshmi Road, 14.4.1977, A.S. Rao 56948 (BSD). W. 
BENGAL: Calcutta, Budge Budge, 10.11.1963, Mukerjee 6013 


(CAL). 


5. Euphorbia mauritanica L., Sp. Pl. 452. 1753; Boiss. in 
DC., Prodr. 15(2): 94. 1862; Pax & Hoffmann in Engler & Harms, 
Pflanzenfam. (ed. 2), 19c: 214. 1931; Jacobson, Handb. 
Succulent Pl. 1: 450. 1960; Koutnik i The Euphorbia J. 4: 82. 
1987. Type: Dillenius, Hort. Eltham. 2: 384, t. 289. 1732. 


€. Ry Blu edi C Katan Zucc? SABAR SAGA JP Keer lA» RA 
Herbs üp to 1 m high; stems many from base, nonspiny, 


G+ FG: 


fe 3, 
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terete, with leaf scars towards the base, which peals when 
mature. Leaves alternate, sessile,  obliquely-oblong, 
attenuate at base, entire, acute at apex, 1.5-2.5 by 0.3-0.5 
cm, early deciduous, fleshy, nerves not distinct, petioles ca 
1 mm long. Cyathia terminal, sessile 1 at the middle 
surrounded by 4-5 pedunculate; peduncle 1-2 cm long, all 
appearing as pseudoumbels; involucre cupular 2-3 by 4-5 mm, 
bracts 2, opposite, below the involucre, lobes ovate, ovate- 
oblong, irregularly toothed at apical margin, hairy, 
yellowish; glands 5-7, subrotund or transversely ablong, 2-3 
mm across, yellow. Male florets: many in number, covered by 
laciniate bracteoles; pedicels ca 1 mm long; = anther 
subglobose, transversely dehiscing; bracteoles ca 1.5 mm long. 
Female floret: gynophore 2-3 mm long; ovary ovate, ca 2 by 1 
mm, glabrous or sparsely hairy; styles 3, free from base, each 
bifid; stigma shiny velvety. Capsules globose, ca 5 by 5 mm, 
glabrous. Seeds ovoid, ca 3 by 2 mm, dark brown with small 
papillate caruncle (Fig. 5). 

Fl. & Fr. Probably for the major part of the year. 
Habitat. Cultivated as garden plant. 
Distrib. a of Tropical Africa introduced to Trepies 


O6Ctur/: 


e£ New World and Asias In India throughout the country as 


garden plant. É 
act. 
Ethnobotany. Roots made into paste and applied fer skin 


diseases. The latex is also used in skin diseases (Saini & 





a. portion of a branch; b. cyathium; c. male floret; d. capsule; e. seed. 


Fig. 5. Euphorbia mauritanica L. : 
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Singh, J. Econ. Tax. Bot. 14: 96. 1990 as E. antisyphylitica 
Zucc.). 

Notes. The species has so far been misidentified as E. 
antisyphylitica Zucc. in Indian floras. Saini & Singh (1990) 
reported this species from Upper Gangetic plains as E. 
antisyphylitica. The present study on live specimens of this 
species from various parts of the country confirmed that the 

ann D 
plant occuring in India is E. mauritanica L. Hence, this 
species is recorded here for the first time from Indian 
region. 

This plant is showy because of its slender stem and 
yellowish glands. It can be propagated easily by stem 
cuttings. 

No type specimen of this species exists in Linnean 
herbarium. The description, thus, rests on reference to 
Dillenius t. 289 by Linnaeus and this is considered as type. 

Specimens examined. TAMIL NADU: Coimbatore, 12.3.1992, 
Binojkumar 93939 (MH). RAJASTHAN: Arid zone Research 


Institute compound, 24.4.1990, Pandey s.n. (BSJO). 


Section 3. LACANTHIS 
Euphorbia L. subg. Euphorbia sect. Lacanthis (Raf.) 
Binojk. stat. nov. Type: Euphorbia milii Des Moul. 
Lacanthis Raf., Fl. Tell. 2: 94. 1837. Type: Lacanthis 


splendens (Bojer) Raf. 
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Sterigmanthe Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 252. 1859. Type: Euphorbia splendens 
Bojer (designated by Wheeler in Amer. Midl. Nat. 30: 472. 
1943). 

Euphorbia L. subg. Lacanthis (Raf.) Gilbert in Kew Bull. 
42: 238. 1957. Type: Euphorbia milii Des Moul. 

Euphorbia L. sect. Goniostema (Baill.) Boiss. in DC., 
Prodr. 15(2): 77. 1862. Type: Euphorbia lophogona 
Lam. 

Euphorbia L. sect. Euphorbium Boiss. subsect. Goniostema 
(Baill. ex Boiss.) Pax & Hoffmann in Engler & Harms, 
Pflanzenfam. (ed. 2), 19c: 214. 1931. Type: Euphorbia 
lophogona Lam. 

Euphorbia L. sect. Diacanthium Boiss. in DC., Prodr. 
15(2): 78. 1862, p.p. incl. typus. Type: Euphorbia splendens 
Bojer 

Euphorbia L. sect. Euphorbium Boiss. subsect. Diacanthium 
(Boiss.) Pax & Hoffmann in Engler & Harms, Pflanzenfam. (ed. 
2), 19c: 214. 1931, p.p. Type: Euphorbia splendens Bojer 

Herba; or stunted shrubs, stems terete or obscurely 
angular, spiny; spine-shield absent. Leaves well developed. 
Cyathia with long peduncle; bracts brightly coloured. Seeds 
ovoid, bluntly tuberculate, ecarunculate. 

Distrib. Species of this section are mainly distributed 
in Africa and Madagascar, and introduced into other parts of 
the world. In India this section is represented by E. milii 


Des Moul. 
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Notes.  Rafinesque (1837) treated Lacanthis at generic 
level with Euphorbia splendens Bojer as the type.  Boissier 
(1862) treated Euphorbia splendens Bojer as the type of his 
sect. Diacanthium. But it is found that Euphorbia splendens 
differs from the other species belonging to the Sect. 
Diacanthium by the absence of the spine shield, unequal 
spines, long peduncle and  brightly coloured large bracts. 
Hence it is appropriate to treat those plants having these 
characters as a distinct section. Gilbert (1987) treated 
Lacanthis in subgeneric level. The present study prefers to 
treat all succulent species with aerial stems under subg. 
Euphorbia. Lacanthis Raf., therefore, is also treated here as 


a section under Subg. Euphorbia. 


6. Euphorbia milii Des Moul. in Bull. Hist. Nat. Soc. Linn. 
Bordeaux 1: 25. pl. 1. 1826; Desf., Cat. Pl. Paris, ed. 3. 
475. 1829; Bailey, Man. Cult. Pl. 617. 1924; Croizat in J. 
Arn. Arb. 21: 506. 1940; Matthew in Rec. Bot. Surv. India 
20(1): 195. 1969; Ramasw. & Razi, Fl. Bangalore 341. 1973; 
Oommachan, Fl. Bhopal 372. 1977; Babu, Herb. Fl. Dehra Dun 
460. 1977; Shah, Fl. Gujarat 623. 1978; Nair, Fl. Punjab 237. 
1978; Varma, Fl. Bhagalpur 345. 1981; R. Rao & Razi, Fl. 
Mysore 468. 1981; Short & Vickery in Hara et al., Enum. Fl. 
Pl. Nepal 3: 196. 1982; Rani in Matthew, Fl. Tamilnadu 
Carnatic 2: 1435. 1983; Sharma & Pandey, Exotic Fl. Allahabad 
110. 1984; R. Smith in Fl. Pakistan 172: 116. 1986; Chandrab. 


in Henry et al., Fl. Tamil Nadu 2: 229. 1987. Type: 
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Madagascar, 1821, Milus s.n. (Holotype in BDRD, Photo !). 

E. bojeri Hook. Bot. Mag. t. 3527. 1836; Boiss. in DC., 
Prodr. 15(2): 79. 1862; Parker, For. Fl. Punjab 447. 1918; R. 
Smith in Fl. Pakistan 172: 116. 1986, pro syn. 

Herbs—er ga shrubs, up to 1.5 m high; stems 
branched, woody; branches subterete or terete, 1-2 cm diam., 
covered with compactly arranged spines; spines 1-2 cm long, 
broader at base, pointed, dark purple. Leaves alternate, 
obovate, oblanceolate, sub-spathulate, attenuate at base, 
entire, acute, subacute, subretuse, retuse, apiculate at apex, 
1-4 by 1-2 cm; lateral nerves obscure, fleshy, persistent, 
green or pale green. Cyathia in axillary or terminal 
dichasial cymes; primary peduncles 1-3 cm long, secondary 
peduncles 0.5-1 cm long; involucre turbinate, ca 3.5 mm diam.; 
lobes 5, obovate, toothed, pink at apical margin; glands 5, 
broadly oblong, ca 2 by 1 mm, fleshy, pitted, red; involucral 
bracts 2, broadly ovate, subperfoliate, entire, subretuse, 
apiculate at apex, 1-1.5 by 0.7-1 cm, bright red or crimson, 
jointed at the base of involucre. Male florets: in 4-5 
fascicles with 5-6 flowers in each fascicle; pedicels ca 2 mm 
long, filaments articulate over the pedicel; anthers 
subglobose, longitudinally dehiscing; bracteoles ca 3 mm long, 
deeply laciniate. Female floret: gynophore ca 2 mm long; 
ovary subglobose, ca 2 mm across; styles 3, connate up to 
middle, each bifid, recurved, fimbriate. Capsules ca 3-4 mm 
diam., pinkish, keeled, keels canaliculate or not, usually 


ripening within the involucre. Seeds ovoid, ca 2.5 by 2 mn, 





Fig. 6. 


Euphorbia milii Des Moul. : a. portion of branch; b. cyathium; c. top view of cyathium; d. male floret 
with bracteoles; e. capsule; f. seed. 
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bluntly tuberculate with a small papilla-like growth at one 
end, ecarunculate (Fig. 6). 

Fl. & Fr. Throughout the year, depending upon the 
habitat. 

Habitat. Usually cultivated as garden plant. Rarely 
seen as escape. Grows well in humid areas, 200-1000 m. 

Distrib. INDIA, throughout the country. 

Madagascar, Old World Tropics and Pakistan (R. Smith, 
1986). 

Pollen grains. Prolate, ca 38.5-31.0 y, colporate, 
reticulate (Nandi et al., in Trans. Bose Res. Inst. 48: 65. 
1985); tricolporate, shape in equatorial view prolate 
spheroidal to slightly subprolate P/E = 1.10-1.23 p) (Webster 
& Elghobary in Ann. Asoc. Palinol. Leng. Esp. 2: 75-86. 1985). 

Chromosome No. n - 20 (Mehra & Choda in Curr. Sci. 41: 
76. 1972; Choda & Mehra in Cytologia 43: 223. 1978). 

Notes. This exotic plant is usually grown for 
horticultural purposes. There are different varieties and 
cultivars of E. milii grown in Indian gardens, but the common 
ones are the typical variety and var. splendens. The typical 
variety can be differentiated from var. splendens by the 
shorter, up to 1 m tall habit and the subspathulate, up to 1.5 
cm long leaves with retuse-mucronate apex. Whereas in var. 
splendens the height is more than 1 m, leaves are spathulate, 
more than 1.5 cm long, obtuse or acute to acuminate at apex. 

Specimens examined INDIA: KARNATAKA: Mysore Dt., 


Paschimarahini, 25.9.1970, Raghavendra Rao 940 (IIS). KERALA: 
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Chenganacherry,  Kurichy, 4.12.1985, Antony 1308  (RHK); 
Kozhikode Dt., Calicut University Campus, 2.11.1970, Sivarajan 
710 (CAL). MADHYA PRADESH: Bastar, Chhota Nongar, 24.5.1983, 
Roy 35185 (CAL). MAHARASHTRA: Pune, BSI compound, 
9.11.1960, Cherian 65991 (CAL, BSI); Pune, Kirku, Ganeshhind 
garden, 24.10.1904, Jarlekar s.n.; Bhandana Dt., Anmud, 
18.2.1977, Malhotra 145110 (BSI). MEGHALAYA: Shillong, 
Rajbhavan garden, 1.4.1969, Deka 34612 (ASSAM); Nongstein 
village, 20.6.1958, Panigrahi 16467 (CAL, ASSAM); Nongstein- 
Sonapahar Rd., 31.3.1962, Subba Rao 28469 (ASSAM). PUNJAB: 
Dholbaha, 26.4.1972, Misra 47254 (BSD). SIKKIM: Kalimpong, 
1.6.1959, 1500 m, Mukherjee 5068 (CAL). TAMIL NADU: Salem 
Dt., Yercaud, 26.4.1971, 1475 m, Arokiaswamy 7472 (RHT); 
Pudukottai Dt., Pudukottai, 27.3.1987, 100 m, Arulappan 834; 
Coimbatore Dt., Agri. College Campus, 1.2.1968, 468 m, 
Chandrabose 29048 (MH); Kodaikanal, 20.5.1958, 700 m, Distel 
s.n., (HIIP); Salem Dt., Yercaud, 12.1.1987, Lakshmana 3698 
(CALI); Madurai Dt., Kodaikanal, Shembaganur, 17.10.1960, 
Matthew 1762 (BLAT); Salem Dt., Yercaud, 12.3.1976, 1500 m, 
Matthew & Alphonsa 1452 (RHT); Nilgiri Dt., Kotagiri, 


7.10.1956, 2067 m, Sebastine 940 (CAL, MH); Salem Dt., 


Yercaud, 27.3.1958, 4500 m, Sankaranarayan s.n. (DD). 
TRIPURA: Agarthala, without date, Deb 771 (CAL). UTTAR 
PRADESH: Dehra Dun, ForestCollege campus, June 1951, 


Darshanmani s.n. (DD); Dehra Dun, 20.3.1962, Malhotra 20139 
(DD); Allahabad, Chatham Lines, 29.8.1963, Prasad 399 (CAL, 


BSA); Dehra Dun, Forest College campus, 12.10.1925, Ramson 
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S.n.; ibid., Dec. 1941, Raizada s.n. (DD). WEST BENGAL: 
Chandra Nagore, Aug. 1902, Abu Hosein s.n.; Howrah, B. 
Garden, 20.4.1878, Garden Curator 11; Jitalya, 28.10.1860, 
Kurz s.n.; Sanchi, 20.11.1964, Mukherjee 6178 (CAL).  NEPAL: 


without precise locality and date, Puri 481 (BSD). 


Section 4. EUPHORBIA 

Euphorbia L. subg. Euphorbia sect. Euphorbia. Type: 
Euphorbia antiquorum L. | 

Euphorbia L. sect. Diacanthium Boiss. in DC., Prodr. 
15(2): 78. 1862, pro. max. part., excl. typus. 

Euphorbia L. sect. Euphorbium Boiss. subsect. Diacanthium 
(Boiss.) Pax & Hoffmann in Engler & Harms, Pflanzenfam. (ed. 
2), 19c: 214. 1931, pro. Max. part. excl. typus; Hook.f., Fl. 
Brit. India 5: 255. 1887. 

Trees or tall shrubs, stems and branches terete or 
angular; spine-shields present; spines 2, divaricated, equal 
in size. Leaves tiny or large.  Cyathia solitary, diads or 
triads; primary peduncles 1-2 or rarely in fascicles; glands 
5-8, oblongoid. Capsules smooth; cocci obtusely or acutely 
keeled. Seeds smooth or rarely tuberculate. 

Distrib. Confined to Africa and Asia and a few 
introduced into the other parts of the world; ca 150 species, 
13 in India. 

Key to the species 
la. Branches terete; spine-shields rounded. . . . . . . . 2 


b. Branches winged; spine-shields conical .. . . . . à 3 


2a. 


3a. 


4a. 


5a. 


6a. 


b. 


7a. 
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Plants more than 2 m high; leaves spathulate, 
oblanceolate, 7-15 by 2-4 cm . . . . . . 7. E. nivulia 
Plants less than 2 m high; leaves ovate or ovate- 
elliptic, 2-6 by 2-4 cm 8. E. caducifolia 
Branches crowded at apex, space in between the wings 
flates ow. CAU ARR IU PS CN M AC A 4 
Branches not crowded at apex (except E. lactea); space in 
between the wings not flat.. . . . . e s . . . . . 5 
Leaves more than 4 cm long; invoidcr ca 5 by 5 mm; seeds 
globose, ca 3 mm across . .. 9. E. royleana 
Leaves less than 1 cm eng involucre ca 3 by 3 mm; seeds 
subglobose,.ca 2.5 by 2 mM.. ss s x * s o s eo os 
a ae caius. eus HSA Sx 10. E. susan-holmesiae 
Branches 6-10-winged; cyathia always solitary; bracts 
pale pink. 4 s. < 2 X. I s o e 11. E. santapaui 
Branches 2-5-winged; cyathia usually in diads or triads; 
bracts pale yellow . . . . . . e s è s o 6 
Branches twisted; capsules acutely keeled. . . . 7 
Branches not twisted; capsules obtusely keeled (except 
E. cattimandoo).- woe o4 We X c» S Sh ee oe vx cL o 8 
Branches 3-winged; leaves less than 1 cm long; primary 
peduncles in fasicles . . . . . . 12. E. tortilis 
Branches 5-winged; leaves more than 5 cm long; primary 


peduncles 1-2 . . . . . . . . . 13. E. neriifolia 


8a. 


9a. 


10a. 


lla. 


12a. 
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Leaves petiolate, acute-acuminate at apex; gynophore more 
than 1 cm long . o2 dde. ~ E. cattimandoo 
Leaves sessile or subsessile, obtuse, acute at apex; 
gynophore less than 1 cm long. . . . e . s e . s o 9 
Plants 2 or less than 2 m high; podarium well projected; 
leaves more than 3 cm long. . . . . è . 10 
Plants more than 2 m high; podarium slightly project; 
leaves less than 1 cm long.. . . . e . 11 
Branches straight upwards with white-marbled colour in 
between the wings; podarium ca 1 by 1.5 cm . . . . . . 
wor Aue RT AT odes ae en es EU Pg . 15. E. trigona 
Branches looping downwards; without white marbled colour 
in between the wings; podarium ca 1.5 by 2cm . . . . . 
Slee dee leg odo Se eh ee 16. E. barnhartii 
Branches 2-winged in juvenile stage, later 4-5-winged; 
wings less than 1 cm thick; peduncles up to 1 cm long; 
involucre ca 5 by 5 mm... . .. 17. E. vajravelui 
Branches constantly 3-winged; wings more than 1 cm thick; 
peduncles more than 1 cm long; involucre ca 8 by 8mm. 
KR es d. Ae Se oh WO el eh um ades VA a 12 
Branches with white marbled colour in between the 
wings; flowers rare. . . . à 18. E. lactea 
Branches without white-marbled colour in between the 


wings; flowers every season . . . 19. E. antiquorum 
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7. Euphorbia nivulia Buch.-Ham. in Trans. Linn. Soc. London 
14: 286. 1825; Dillwyn, Ref. Hort. Malab. 8. 1839; Wight, 
Icon. Pl. Ind. Orient. 3: t. 1862. 1852; Dalz. & Gibson, 
Bombay Fl. 225. 1861; Beddome, Fl. Sylv. S. India 216. 1872; 
Brandis, For. Fl. N.W. India 439. 1874; Kurz, For. Fl. Burma 
2: 417. 1877; Hook.f., Fl. Brit. India 5: 255. 1887; Nairne, 
Fl. W. India 290. 1894; Prain, Bengal Pl. 2: 923. 1903; Rama 
Rao, Fl. Pl. Travancore 352. 1914; Bamber, Pl. Punjab 85. 
1916; Parker, For. Fl. Punjab 446. 1918; Fischer in Rec. Bot. 
Surv. India 9(1): 159. 1921; Brandis, Indian Trees 558. 1921; 
Gamble, Fl. Pres. Madras 1277. 1925; Haines, Bot. Bihar 
Orissa 1: 142. 1925; Mayuran., Fl. Madras 259. 1924; Croizat, 
De Euphorb. Antiq. 12. 1934; Kanjilal et al., Fl. Assam 140. 
1940; Bor, Man. Indian For. Trees 172. 1953; Santapau in Bull. 
Bot. Soc. Bengal 8: 8. 1954; Backer & Bakh.f., Fl. Java 1: 
501. 1963; Ramamoorthy in Saldanha & Nicolson, Fl. Hassan 
Dist. 338. 1976; Babu, Herb. Fl. Dehra Dun 460. 1977; Shah, 
Fl. Gujarat 2: 624. 1978; Nair, Fl. Punjab 237. 1978; Deb, Fl. 
Tripura 1: 333. 1981; R. Rao & Razi, Synop. Fl. Mysore 468. 
1981; Manilal & Sivar., Fl. Calicut 256. 1982; Rani in 
Matthew, Fl. Tamilnadu Carnatic 2: 1435. 1983; Wijnands, 
Botany Commelins 100. 1983; V. Singh, Fl. Banswara 209. 1983; 
Sharma et al., Fl. Karnataka 250. 1984; Mukherjee, Fl. 
Pachmarhi 272. 1984; Chowdhery & Wadhwa, Fl. Himachal Pradesh 
64. 1984; Shukla & Roy in J. Econ. Tax. Bot. 5: 1099. 1984; R. 
Rao, Fl. Goa 387. 1986; R. Smith in Fl. Pakistan 172: 118. 


1986; Chandrab. in Henry et al., Fl. Tamil Nadu 2: 229. 1987; 
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Bole 6 Pathak, Fl. Saurashtra 276. 1988; Nicolson et al., 
Interpr. Hort. Malab. 110. 1988; Singh, Fl. E. Karnataka 569. 
1988. Type: Ela-calli Rheede, Hort. Mal. 2: 83. t. 43. 1679 
(Lectotype, Lectotypified by Wijnands in Botany of the 
Commelins 101. 1983). 

E. varians Haw. Syn. Pl. Succ. 130. 1812; Hook.f., Fl. 
Brit. India 5: 255. 1887, gre—syn. 

Rutt. non ds? 

E. neriifolia sensu Roxb., Fl. Ind. 2: 467. 1832; 
Hook.f., Fl. Brit. India 5: 255. 1887, pro syn.; Cooke, Fl. 
Pres. Bombay 2: 569. 1906; Duthie, Fl. Gangetic Plain 2: 76. 
1911; Talbot, For. Fl. Bombay 433. 1911. | 

Indian names. Bangus Siji; Guj.: Thorkantalo; Hindi: 
Thor, Sij, Senhur; Mal.: Kalli-pala; Mar.: Kaudenivdung, 
Newrang, Nivdung; Tam.: Naga-kalli, Ila-kalli; Tel.: Akukalli, 
Jambada. 

Trees, up to 7 m high; stems branched; branches toreth eha 

Ca lem lo 
podarium spirally arranged, projected spine-shield rounded, 
brown or blackish-brown; spines 2, divaricated, ca 1 cm long, 
straight, stiff. Leaves alternate, spathulate, oblanceolate, 
cuneate at base, entire, obtuse or acute at apex, 7-15 by 2-4 
cm, fleshy, glabrous, bright green above, pale green below; 
midnerve prominent. Cyathia in diads or triads; primary 
peduncles 1-2 above the podarium, 1-1.5 cm long, secondary 
peduncles ca 0.5-1 cm long, yellow; involucre cup-shaped, 6-8 
by 5-8 mm; greenish-yellow; bracts 2, ovate, ca 3 by 2 mm; 
involucral lobes 5, orbicular, laciniate at margins; glands 5, 


oblong, 3-4 by 1.5-2 mm, yellow. Male florets: in 5 fascicles 





Fig.7. Euphorbia nivulia Buch.-Ham.: a. portion of branch; b. cyathia; c. glands with lobes; d. male florets 
with bracteoles; e. capsule; f. seed. 
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with 6-7 flowers in each fascicle; pedicels 2-3 mm long; 
filaments articulate over the pedicel; anthers subglobose, 
longitudinally dehiscing; bracteoles laciniate, ca 1.5 mm 
long. Female floret: gynophore 0.5-1 cm long; ovary 
subglobose; styles 3, connate up to middle, each bifid at tip; 
stigma papillose. Capsules ca 5 by 5 mm, keeled, glabrous. 
Seeds ovoid ca 3-4 by 2-3 mm; caruncle small, smooth (Fig. 7; 
Photo 2). 

Fl. & Fr. Dec.-Mar. 

Habitat. Occurs in dry and rocky areas, also cultivated 
as fence, at an altitudes up to 700 m. 

Distrib. INDIA: Andhra Pradesh, Bihar, Karnataka, 
Kerala, Maharashtra, Madhya Pradesh, Orissa, Rajasthan, Tamil 
Nadu, Uttar Pradesh and West Bengal (Map 3). 

Bangladesh, Myanmar, Pakistan and Sri Lanka. 

Pollen grains. Medium, prolate, spheroidal, P:E 44:40 y. 
. 3-zonocolporate, peritreme (Daisy Thomas, unpublished, 1986). 

Chromosome No. 2n = 60 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 218. 1978). 

Uses. The juice of the leaves is used as purgative and 
diuretic. Mixed with neem oil, it is applied externally in 
rheumatism. The warm juice is a good cure for ear-ache. The 
pulp of the stem mixed with green ginger is given to the 
person bitten by mad dogs (Caius in J. Bombay Nat. Hist. Soc. 
40: 287. 1938). 

Ethnobotany. Stem bark powder is mixed with goat milk 


and jaggery and the paste is plastered over the bone fracture. 
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Latex is applied on ulcerous wounds by some tribals of Andhra 

Pradesh (Rama Rao, unpubtrshed, 1988). Root powder and milky 

latex orally administered for snake bite. Latex is used for 
mumps (Ravishankar, 1990) unpublished). 

Notes. Linnaeus cited Rheede's 'Ela-calli', Hort. Malab. 

Ind. t. 43. 1679 as synonym under E. neriifolia L. Hamilton 

(1832) found that Linnaean name pertains to a species with 

angular stems and not to the species illustrated by Rheede, 


Calla er E: nivea 


Later Wight (1852), Boissier (1862) and J.D. Hooker (1887) 


supported Hamilton's view. This—sepeetes—differs from E. 
Ak DAL while 

neriifolia—bh. mainiy—by—the terete branches whereas in E. 
neriifolia L. branches are obscurely 5 angular and spirally 
twisted. 

Specimens examined. INDIA: ANDHRA PRADESH: Godavari 
Dt., Dumagudem, Feb. 1885, 180 m, Gamble 15796; Kurnool Dt., 
Pancum, March 1883, 250 m, Gamble 10890 (CAL). BIHAR: without 
precise locality & date, Hooker & Thomson s.n. (CAL). 
KARNATAKA: Shivasamudram, 5.4.1979, Manohar 6345; Mysore Dt., 
8.2.1972, Raghavendra Rao 1795; Hassan Dt.,  Nagpuri, 
25.1.1971, Ramamoorthy 1279; Hassan Dt., Channarayapata, 
9.3.1971, Ramamoorthy 1422; Bangalore, Uyamballi, 14.2.1979, 
Ramesh & Sreenath 6406; Hassan Dt., near Hassan town, 
11.3.1968, Saldanha 12882; Hassan Dt., Nagpuri, 950 m, 
16.7.1969, Saldanha 14139; Belgaum Dt., Gokak falls, 700 m, 
20.10.1978, Saldanha 3624 (IIS). KERALA: Pathanamthitta Dt., 
Kalanjoor, 25.10.1991, Binojkumar 93934 (MH); Kozhikode Dt., 


Calicut University Campus, 15.2.1972, Devassy 2101 (CALI); 


~n 


S 
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Trichur Dt., Sholaiyar, Malikkampara Ghat Road, 5.2.1984, 
Ramamurthy 80846 (MH); Kozhikode Dt., Calicut University 
Campus, 25.4.1976, Suresh 22014 (CALI). MADHYA PRADESH: 
Sidari Dhuma, 25.3.1975, Banerjee 22267 (BSA); Sagar Dt., 
Sagar C.P. Contonment, 19.10.1906, Islyth 28728 (CAL); Mandla 
Dt., Kanha Tiger Reserve, 15.4.1983, Lal & Kumar 34733 (BSA); 
Khargaon, on the way to Meela Theri to Garhkundi, 13.2.1987, 
Prasad 39505 (BSA); Satna Dt., 28.4.1960, Sebastine 10063 
(MH); Ambikapur Dt., Lakhanpur, 25.3.1974, Sengupta 20048 
(BSA); Sagar Dt., Timorda near Hirapur, 3.3.1960, Subramanyam 
10171 (MH). MAHARASHTRA: Pune Dt., Koregaon Road, BSI 
compound, 16.11.1960, Cherian 6600; Pune, College garden, 
12.4.1903, Garade s.n.; ibid., 7.4.1905, Garade s.n (BSI). 
ORISSA: Barkunda, 12.12.1919, Annadale 1367 (CAL). PUNJAB: 
Nizampur, Khetti Road, 17.3.1962, N.C. Nair 20690 (BSD). 
RAJASTHAN: Bharatpur Dt., Bayana, 29.3.1982, Parmer 8759; 
Alwar Dt., Sariska Tiger Reserve, 11.4.1984, Parmer 9705; 
Banswara Dt., 24.3.1977, V. Singh 4235; Bhilwara Dt., Majadam, 
15.2.1979, V. Singh 7136 (BSJO). TAMIL NADU: Trichy, 
23.3.1977, 1000 m, Arokiaswamy 7004 (RHT); Tirunelveli Dt., 
Enjikuzhi, 24.2.1990, Binojkumar 85091; Salem Dt., foothills 
of Yercaud, 3.3.1921, Cherian Jacob 18080 (MH); Kanyakumari 
Dt., Palkulam 23.2.1983, 1000 m, Henry 77127 (MH); Attur, 
Chinnakalrayans, 20.2.1979, 700 m, Jayaseelan 21871; Panchan 
dangi, 26.8.1970, Matthew 12132; Dharmapuri Dt., Hogainakkal, 
13.2.1976, 400 m, Matthew 1239; Pachaimalais, 17.3.1979, 1000 


m, Matthew 12376; Pachai hills, 23.1.1980, 900 m, Matthew 
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25964; Salem Dt., Yercaud, 26.2.1980, Matthew 26846 (RHT); 
Coimbatore, Kollegal, 1000 m, 15.2.1930, Narayanaswamy 20020 
(MH); Kollegal, Bhavani, 500 m, 22.1.1984, Ramesh 514 (HIFP); 
Nilgiri Dt., Moyar bank, 16.2.1972, 500 m, Sharma 39809 (MH); 
Tirunelveli Dt., Courtallam, 20.3.1958, 300 m, Subramanyam 
5598; Ramanad Dt., Aiyarkoil forest, 12.3.1970, 275 m, 
Vajravelu 33683 (MH). TRIPURA: Agartala, 14.10.1915, 
Debbarman’s collector 819 (CAL). UTTAR PRADESH: Barabanki, 
Sultanpur, 22.1.1967, Maheshwari 5584 (LWG); Allahabad, Mahuli 
Kila, 27.4.1967, Panigrahi 1259. W. BENGAL: Bhabanandapur, 
26.3.1966, Basak 139; Burdwan Dt., without precise locality 


and date, Dutta s.n. (CAL). 


8. Euphorbia caducifolia Haines in Indian For. 40: 154. 
1914; Bot. Bihar Orissa 2: 143. 1925; Fischer in Bull. Misc. 
Inform. Kew 1925: 341. 1925; Gamble, Fl. Pres. Madras 1276. 
1925; Mayuran. in J. Bombay Nat. Hist. Soc. 41: 183. 1939; 
Bor, Man. Indian For. Trees 171. 1953; Santapau in Bull. Bot. 
Soc. Bengal 8: 6. 1954; Sen et al., in New Phytol. 70: 381. 
1971; Bhandari, Fl. Indian Des. 339. 1978; Shukla & Roy in J. 
Econ. Tax. Bot. 5: 1098. 1984; Pandey et al., in J. Econ. Tax. 
Bot. 6: 56. 1985;/R. Smith in Fl. Pakistan 172: 118. 1986; 
Bole & Pathak, Fl. Saurashtra 2: 271. 1988; Moreno in The 
Euphorbia J. 7: 102. 1991. Type: India, Madhya Pradesh, 
Raipur Dist. and Satpura hills, Haines s.n. (specimen in small 
box on right hand bottom of sheet in K, Kew Neg. No. 2001, 


Photo !). 
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Indian names. Hindi: Thor; Tel.: Kolajammudu, Kan.: 
Balagalli. 

Shrubs, bushy, dendroid, fleshy, up to 1.5 m high; stems 
many from base, branches terete, 2-5 cm in diam. pale green, 
with white coating which peels when mature; podarium spirally 
arranged, rather distant, raised Spine aia rounded, brown 
or blackish brown; spines 2, divaricated, rigid, 0.5-1 cm 
long, slightly curved at tip. Leaves just above the spines, 
variable in shape and size, ovate to ovate-elliptic, cuneate 
at base, entire or undulate along margins, obtuse at apex, 2-6 
by 2-4 cm, fleshy; midnerves prominent, pale green on lower 
surface, early deciduous. Cyathia solitary or in triads; 
primary peduncles 1-3 above the podarium, 0.5-1 cm long, 
brown; bracts opposite, broadly triangular, pale pink; 
involucre turbinate, 2-4 by 2-3 mm; lobes 5, broadly cuneate, 
fimbriate at apex; glands 5, transversely oblong. Male 
florets: in 5 fascicles of 6-7 flowers in each; pedicels ca 1 
mm long; anthers subglobose, yellow, longitudinally dehiscent; 
bracteoles ca 1.5 mm long, laciniate, covering the male 
florets. Female floret: gynophore ca 1.3 mm long; ovary 
trigonous, obtuse, minutely papillose, pink; styles 3, connate 
up to middle; stigma minutely bilobed, papillose. Capsules 
laterally compressed, keeled, 5-8 mm in diam. smooth, 
glabrous. Seeds ovoid, 2.5-3 by 2-2.5 mm, smooth, glabrous, 
brownish; caruncle brown (Fig. 8; Photo 3). 

Fl. & Fr. Jan.-Apr. 


Habitat. Dry rocky areas of 200-300 m, common. 





Fig.8. Euphorbia caducifolia Haines: a. portion of branch; b. leaf; c. cyathia; d. male florets with bracteoles; 
e. capsule; f. secd. 
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Distrib. INDIA: Andhra Pradesh, Gujarat, Madhya 
Pradesh, Maharashtra, Orissa and Rajasthan. Occurrence in 
Gujarat, Madhya Pradesh, Maharashtra and Orissa are based on 
literature (Map 3). 

Pakistan. 

Pollen grains. 3-zonocolporate, prolate spheroidal P/E 
38-45 / 32-38 p (Anand et al. in J. Econ. Tax. Bot. 3: 57. 
1982). 

Uses. The milky latex is used as a cure for cough and is 
applied to the skin on blisters. The leaves are eaten and 
rarely sold in the market for vegetables (Bhandari in Fl. 
Indian Des. 339. 1978). 

Ethnobotany. The milky latex is used as a cure for 
injuries and fractures. A few leaves taken with betel leaf 
and arecanut is considered to cure malaria (Mayuranathan in J. 
Bombay Nat. Hist. Soc. 41: 185. 1939). Latex is used for 
cough and applied to the skin on blisters and wounds 
(Shekhawant & Anand in J. Econ. Tax. Bot. 5: 597. 1984). 

Notes. Haines (l.c.) described this species based on the 
collection from dry sandstone rocks of the Satpura hills and 
in the Raipur Dt. of Madhya Pradesh. Fischer (1925) amended 
the description of this species and also identified a small 
fragment of the original material of Haines from the same area 
and designated it as type and kept it in a small box on the 
right hand bottom of the sheet in Kew, along with the mounted 
specimens of his own collection from Palakonda hills of Andhra 


Pradesh. 





Photo 3 E. caducifolia Haines 





Photo 4 E. santapaui A.N. Henry 
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This desert or semidesert species is allied to E. nivulia 
Buch.-Ham. sharing with it the terete nature of the branches. 
However, E. caudicifolia differs by presence of a large number 
of stems from the ground giving a bushy appearance and also 
dije by whedaseicled cvathie 
Specimens examined. INDIA: ANDHRA PRADESH: 
Nallamalais, way to Srisailam, 26.3.1965, 500 m, Ellis 23715 
(MH); Kurnool Dt., Dhone, March 1883, 350 m, Gamble 10965 
(CAL); Anantapur Dt., Mudukota R.F., 9.1.1983, 300 m, Pullaiah 
& Yesoda 964 (MH). RAJASTHAN: Jodhpur Dt., top of Mandor 
gardens, 16.4.1991, Binojkumar 93935 (MH); Jodhpur Dt., 
Buriganga camp I, 11.1.1973, Moorthy 425; Jodhpur Dt., Sutalai 
village, 29.4.1975, Parmar 1752; Churu Dt., Gopalpura, 
Hanumanji ka mandir hill, 20.3.1976, 500 m, Roy 2535; Pali 
Dt., Sendra along Beawar road, 9.2.1975, Shetty 1568 (CAL, 
BSJO); Jaisalmer Dt., west of Devikot, 9.3.1977, 400 m, Shetty 
3486 (BSJO); Jaisalmer Dt., Jaisalmer along maijlar road, 
8.3.1978, 175 m, Shetty 6145; Bilwara Dt., Bhojpura, 8.2.1979, 
A.N. Singh 7039 (CAL, BSJO); Barmer Dt., Piplum, 22.2.1977, 


Tiwari 1159 (BSJO). 


9. Euphorbia royleana Boiss. in DC., Prodr. 15(2): 83. 1862; 
Brandis, For. Fl. N.W. India 438. 1874; Hook.f., Fl. Brit. 
India 5: 247. 1887; Duthie, Fl. Gangetic Plain 2: 76. 1911; 
Bamber, Pl. Punjab 85. 1916; Parker, For, Fl. Punjab 445. 
1918; Collett, Fl. Simlen. 446. 1921; Brandis, Indian Trees 


558. 1921; Gamble, Man. Indian Timb. 59]. 1922; Bor, Man. 
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Indian For. Bot. 172. 1953; Babu, Herb. Fl. Dehra Dun 459. 
1977; Bir & Sharma in Indian For. 106: 744. 1980; Short & 
Vickery in Hara et al., Enum. Fl. Pl. Nepal 196. 1982; 
Polunin & Stainton, Fl. Himalaya 112. 1984; R. Smith in Fl. 
Pakistan 172: 121. 1986. Type: The illustration of E. 
pentagona Royle, Illus. Bot. Himal. t. 82. f. 1, May 1836, 
based on material from the Suen Range, Himalayas. 
Indian names. Hindi: Sihund, Chulu; Punj.: Thar, Sali. 


2-1 gp fran 
Shrubs, erect, up-to f m high; stems usually cle 


branches crowded at apex, usually 5-winged, rarely 6-7-winged 
intervening spaces in between the wings flat; podarium 
stightty projected; spines 2, divaricated, 2-5 mm long. 
Leaves sessile, obovate or oblanceolate, subcuneate at base, 
entire at margin, acute, at apex, 4-8 by 2-4 cm, glabrous, 
fleshy, early deciduous. Cyathia solitary, diads or triads, 
the central one sessile; primary peduncles 1-3 above the 
podarium, ca 5 mm long; involucre turbinate, ca 5 by 5 mn, 
pale yellow; bracts ovate, acuminate; lobes 5, broad, rounded, 
fimbriate; glands 5, transversely oblong, ca 2 by 1.5 mn, 
yellow. Male florets: pedicels ca 1 mm long; anthers 
subglobose, transversely dehiscing, red; bracteoles laciniate, 
2-3 mm long. Female floret: gynophore ca 1 mm long; ovary 
subovate; styles 3, free from middle, stigma shortly 
bifurcate. Capsules 4-6 mm in diam., 3-lobed, compressed. 
Seeds globose, ca 3 mm across, pale black (Fig. 9). 


Fl. & Fr. Feb.-May. 





Fig.9. Euphorbia royleana Boiss: a. portion of branch; b.c.s. of branch; c. cyathium; d. male floret with 
bracteoles; e. capsule; f. sced. 
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Vs wall 

Habitat. , Pccurs *tn—heot,.—dry rocky slopes at an altitude 
of 400-$000m. Flowers usually in summer. 

Distrib. INDIA: Assam, Himachal Pradesh, Meghalaya, 
Nagaland, Punjab, Tripura and Uttar Pradesh (Map 3). 

Myanmar and Pakistan (R. Smith, 1986). 

Chromosome No. n = 60 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 218. 1978; Gill et 
al. in New Botanist 8: 38. 1981). 

Uses. The milky latex have cathetic and anthelmintic 
properties (Caius in J. Bombay Nat. Hist. Soc. 40: 288. 1938). 
Plant used as fish poison (Chopra, et al., Gloss. Indian Med. 
Pl. 114. 1956). 

| Ethnobotany. Latex of this plant is applied on cuts and 
burns. It is also used to stop bleeding due to injury (Jain, 
S.P., J. Econ. Tax. Bot. 5: 809. 1984). 

Notes. This species was first described by Royle in 1836 
based on the material collected from Suen range, Himalayas as 
E. pentagona. The specific epithet ‘pentagona’ being pre- 
occupied in this genus. Boissier (1862) proposed a new name, 
E. royleana in honour of Royle, the man who first reported the 
species. The major characteristic features of the species is 
5-(6-7)-winged branches and clear intervening spaces in 
between the wings. 

Bir & Sharma (1980) observed this species as an epiphyte 
on Anogeissus latifolius (Roxb.) Wallich ex Beddome in 


Siwalik Fossil Park, Himachal Pradesh. 
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Specimens examined. INDIA:  ASSAM:  Lakhmipur, Sadiya, 
24.8.1909, Burkill 32682; Balik, 30.1.1912, 350 m, Burkill 
36508 (CAL). HIMACHAL PRADESH: Bashar, Nirt, 24.4.1891, Lace 
847 (CAL); Seori, 13.6.1962, 1475 m, N.C. Nair 22607 (BSD). 
MEGHALAYA: Shillong, 5th mile Checkpost, 9.1.1963, Chowdhary 
29680 (ASSAM); Shillong, on way to Chirapunji, 30.5.1990, 
Binojkumar 12 (MH).. NAGALAND:  Naga hills, 1886, Prain s.n. 
(CAL). PUNJAB: Hoshiarpur, without precise locality and 
date, Aitchison s.n. (FRI); Mangudal, 18.4.1972, Misra 47069 
(CAL). TRIPURA: Talangsangi, 26.1.1962, Deb 27161 (CAL, 
ASSAM). UTTAR PRADESH: Udhampur Dt., Ghordi village, 
8.4.1987, Ajaiswami 1130 (BSD); Dehra Dun, Rajpur, March 1894, 
Gamble s.n. (FRI); Dehra Dun, Shara Khara, 25.3.1964, Malhotra 
31244; Dehra Dun, Mussorie, Barlanganj, 27.4.1957, 1800 m, Rao 
2360 (BSD); Dehra Dun, Rajpur, 31.3.1961, 3100 ft., Saxena 


1749 (FRI). 


10. Euphorbia susan-holmesiae Binojk. sp. nov. 
A E. royleana Boiss. ramis 3-5 alatis; foliis orbicularibus 
lahs 
minusquam 1 cm longis; involucris 3 mm in—dtam.; capsulis 3- 
Jats |. TIS x 
4 mne seminibus subglobosis, gà 2.5 by 2 mm differt. 
Typus: India, Tamil Nadu, Tirunelveli, Mundanthurai R.F., 
Sorimuthu, Iyyanar Koil forest, 20.10.1984, R. Gopalan 91628 
(Holotypus in CAL, Isotypi in K, MH). 
Indian name. Tam.: Kalli. 
d reca 


Shrubs or small trees up to 4 m high, main stem toret% 


branches crowded at apex, slender, usually 4-winged, rarely 3- 
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5-winged, with flat intervening spaces between the wings; 
e.a o: d c» 


— 


podarium net—projected; spines 2, divaricated, ca 4 mm long. 
Leaves sessile, orbicular, entire, obtuse at apex, less than 
1 cm long, fleshy, early caducous, green to pale green. 
Cyathia solitary or in triads; primary peduncles 1-2 above the 
podarium, 5-10 mm long, secondary peduncle ca 2-4 mm long; 
bracts 2, triangular, fimbriate at apical margin, ca 2 by 1.2 
mm, involucre cupular, ca 3 by 3 mm in diam.; lobes 5, 
suborbicular, fimbriate at apical margin, ca 1.2 by 1 mm, 
yellow; glands 5, transversely oblong, ca 2 by 1 mm, yellow. 
Male florets: in 5 fascicles, with 3-6 flowers in each 
fascicle, covered by laciniate bracteoles; pedicel ca 1 mm 
long; anther subglobose, transversely dehiscing; bracteoles ca 
1.5 mm long, laciniate. Female floret: gynophore 2-4 mm long; 
ovary globose, ca 2 by 2 mm, glabrous; style 3, ca 1 mm long, 
connate nearly up to middle, bifid at apex; stigma plumose. 
Capsules 3-4 mm wide; cocci acute; glabrous, slightly pinkish, 
dehiscing into-3- bivatved—cocci; columella persistent for a 
short period. Seeds subglobose, ca 2.5 by 2 mm, smooth (Fig. 
10). 

Fl. & Fr. July-Sept. and Dec.-Feb. 

Habitat. Growing in scrub jungles and semievergreen 
forests on shallow soil over bedrock, at 250-1100 m., 
associated with E. antiquorum f. and E. tortilis Rettler—ex 
AinslLie. 

Distrib. INDIA: Tamil Nadu (Map 4). 


Sri Lanka. 





Fig. 10. Euphorbia susan-holmesiae Binojk. : a. portion of branch; b. cs. of branch; c. spines and leal; d. 
cyathia; e. top view of cyathium; f. capsule; g. seed. 
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Notes. E. royleana Boiss. is the Indian species allied 
to E. susan-holmesiae but both can be distinguished by the 


following contrasting characters. 


E. susan-holmesiae sp.—nmov. E. royleana Botss. 
Branches usually Branches usually 5- 
4-winged, rarely winged, rarely 6 or 
3 or 5-winged. 7-winged. 

Leaves orbicular, Leaves obovate or 
below 1 cm long. oblanceolate, above 


5 cm long. 


Involucre ca 3 by Involucre ca 5 by 5 mm 
.3 mm in diam. in diam. 

Capsules 3-4 mmin Capsule 5-6 mm in 
diam. diam. 

Seeds subglobose, Seeds globose, ca 3 

ca 2.5 by 2 mm. mm across. 


Etymology. The specific epithet is in honour of Mes. 
Susan Holmes, Royal Botanic Gardens, Kew for her valuable 
contributions to taxonomy of succulent Euphorbias. 

Specimens examined. INDIA: TAMIL NADU: Dharmapuri Dt., 
Harur taluk, Tirthamalai, 17.6.1978, 800 m, Matthew & 
Venugopal 14196 (RHT); ibid., 17.4.1982, 1100 m, Matthew, 
Britto & Rani 29193 (RHT); Coimbatore, T.N.A.U. Campus, 


25.1.1992, Binojkumar 93949 (MH). 
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SRI LANKA, CENTRAL PROVINCE: Matale Dt., Dambulla Rock, 
22.6.1969, Wheeler 12011 (PDA); Matale Dt., 1.5 miles north of 
Naule, 22.6.1969, Wheeler 12114 (PDA); Matale Dt., Matale road 


north of Naula, 16.8.1970, Meijer & Balasubramanyam 678 (PDA). 


11. Euphorbia santapaui A.N. Henry in Bull. Bot. Surv. India 
6: 329. 1964; Chandrab. in Henry et al., Fl. Tamil Nadu 2: 
229. 1987. Type: Tamil Nadu, Tirunelveli Dt., Agastyamalai 
hills, 27.8.1963, Henry 17353 A (Holotype, CAL !) Henry 17353 
B-F, Isotypes, MH !). 
Indian names. Mal.: Kalli; Tam.: Kalli 
P ke gr ton 
Shrubs or small trees, up to 5 m tall; stems woody 
terete, branched; branches curved upwards, articulated, 6-10- 
winged, wings thin, lobulate; podarium slightly projected, "e 
spines 2; divaricated, 2-7 mm long, brown. Leaves sessile or 
subsessile, ovate or suborbicular, cuneate at base, entire, 
obtuse or obtuse-apiculate at apex 2-4 by 2-3 mm, fleshy, 
early deciduous.  Cyathia solitary; peduncles 2-4 mm long, 
stout, pink; bracts 2, opposite, below the  involucre, 
triangular, obtuse, pale pink; involucre turbinate, 4-8 mm in 


diam.; lobes 5-8, ca 2 mm in diam., laciniate or irregularly 


toothed at apical margins; glands 5-8, transversely oblong, 


fleshy, spongily pitted above. Male florets: in 5-8 
fascicles; pedicels ca 2 mm long; filaments articulate over 


the—pediecet; anthers subglobose, yellow, longitudinally 
dehiscent; bracteoles laciniate, covering the male florets. 


Female floret: gynophore ca 0.5 cm long, pinkish; ovary 





Fig. 11. Euphorbia santapaui A.N. Henry: a. portion of branch; b. c.s. of branch; c. leaf; d. top view of cyathium; 
e. male floret with bracteoles; f. capsule; g. seed. 
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trigonous, glabrous, pink; styles 3, connate up to middle; 
stigma 2-lobed, papillose. Capsules 7-9 mm in diam. obtuse, 
pale pink, separating into 3 bivalved, l-seeded cocci. Seeds 
ovoid, ca 3 mm across, smooth brown; caruncle yellow-brown 
(Fig. 11, Photo 4, illustrations are partially adopted from 
the protologue). 

Fl. & Fr. Dec.-March. 

Habitat. Occurs in tropical wet evergreen forests at an 
altitude of 1500-2000 m. 

Distrib. INDIA: Kerala and Tamil Nadu (Map 4). 

Ethnobotany. Milky latex applied to skin diseases and 
scabies by Kani tribals of southern Western Ghats (First 
report.). | 

Notes. It is endemic to Agastyamalai in Tirunelveli- 
Travancore hills of the southern tip of Western Ghats. A 
patch of nearly 50 plants occur in Pongalapara, the base ot 
Agastyamalai. It is also sparsely dispersed on the western 
slopes of Agastyarkudam in Kerala border. The tallest peak in 
the area "Agasthyarkudam", is associated with the mythological 
sage Agastya, is an important pilgrim spot.  Devotees visit 
this area particularly during winter season and often cut this 
plant and burn to warm themselves. This 
practice is seriously affecting populations of this endemic 
species, threatening its very survival. 

Specimens examined. INDIA: KERALA: Trivandrum Dt., 

Agastyarkudam, western slopes, 1800 m, 5.3.1980, M. Mohanan 


66059 (MH). TAMIL NADU: Tirunelveli Dt., Agasthyamalai, 
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Pongalppara, 23.2.1990, Binojkumar 85089 (MH); Agasthyamalai, 


Poovankulam, 24.9.1980, 1500 m, Henry 68814 (MH). 


12. Euphorbia tortilis Rottler ex Ainslie, Mat. Ind. 2: 424. 
1826; Wight, Icon. Pl. Ind. Orient. t. 898. 1843; Thwaites, 
Enum. Pl. Zeyl. 268. 1858; Boiss. in DC., Prodr. 15(2): 81. 
1862; Beddome, Fl. Sylv. S. India 3: 216. 1872; Brandis, Fl. 
N.W. India 439. 1874; Hook.f., Fl. Brit. India 5: 256. 1887; 
Trimen, Fl. Ceylon 4: 5. 1898; Gamble, Fl. Pres. Madras 2: 
1277. 1925; Mayuran., Fl. Madras 260. 1929; Bor, Man. Indian 
For. Bot. 172. 1953; Mabb. in Taxon 26: 536. 1977; Rani in 
Matthew, Fl. Tamilnadu Carnatic 2: 1441. 1983; Chandrab. in 
Henry et al., Fl. Tamil Nadu 2: 230. 1987. Type: Tamil Nadu, 
Thanjavur Dt., Tarangampadi, 50 m, 30.8.1992, Binojkumar 93948 
(Neotype in MH, Isoneotype in K). 

Indian names.  Tam.: Thiruhukalli;  Tel.: Pedda-jamadu. 

Shrubs, up to 3 m high; stems branched; branches spirally 
twisted ingen (due to spiral nature the wings are not 
Clear); wings thin; podarium SPd projected; spines 2, 
divaricated, 0.7-1 cm long, stiff, black or brown. Leaves 
tiny, sessile or subsessile, ovate to suborbicular, obtuse at 
base, entire, obtuse to subacute at apex, 4-6 by 4-5 mm, 
glabrous, fleshy, early caducous; nerves obscure; petioles ca 
l mm long. Cyathia usually in triads; primary peduncles in 
fascicles, 5-10 mm long, pale yellow, secondary peduncles 3-5 
mm long, yellow; bracts triangular, obtuse at apex, ca 2 by 


2.5 mm; involucre cup-shaped, ca 4 by 3 mm; lobes 5, laciniate 


185 
at apical margins glands 5,  transversely  oblong or 
suborbicular, fleshy, ca 2 by 1.5 mm, yellow. Male florets: 
in 5 fascicles with 5-9 flowers in each fascicle; pedicels ca 
2 mm long, glabrous; anthers  subglobose, transversely 
dehiscing; bracteoles filiform, deeply laciniate, ca 2.5 mm 
long. Female floret: gynophore ca 1 mm long, ovary glabrous, 
ca 4 mm in diam.; styles 3, connate; stigma repand. Capsules 
5-7 mm diam., 3-lobed, sharply keeled. Seeds ovoid, ca 2 by 
1.5 mm, smooth, pale black (Fig. 12, Photo 5). 

Fl. & Fr. Sep.-Nov.; Feb.-May. | 

Habitat. Grows in small hillocks and plains also in 
thorny forest and scrub jungles. Plenty in the area where it 
occurs. 

Distrib. INDIA: Tamil Nadu (Map 4). 

Endemic. : 

met 

Ethnobotany. The milky latex is used fer rheumatic pain 
and skin diseases by Irulas and Paniyas of Nilgiri and 
Coimbatore Dt. (first report). 

Notes. Boissier (1862), J.D. Hooker (1887) and Gamble 
(1925) treated this species as E. tortilis (Rottler) Wight. 
Even though Wight (1843) amended the description of this 
species with an illustration, the species was first described 
by Ainslie (1826) based on Rottler’s collection and hence the 
correct ascription should be Euphorbia tortilis Rottler ex 
Anislie. It is allied to E. antiquorum L. but can be easily 
distinguished by the twisted habit of the branches dud 


clustered cyathia. 






AR Kon 
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Fig. 12. Euphorbia tortilis Rottler cx Ainslie: a. portion of branch; b. cyathia; c. male floret with bractcoles; d. 
capsule; e. seed. 
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According to Stafleu & Cowan, (Taxonomic Literature 4: 
933. 1979), Rottler's type materials are at Herb. Rottler (K), 
Royal Herbarium (LIV) and the other specimens are in C, ER, 
FI, W, MO, HN, NY, and LE etc. Personal correspondence to 
these herbaria and search in various Indian herbaria, failed 
to locate any Rottler's specimen of this species. According 
to Stasfield (1957), Burkill (1965) and Daniel (1991), Rottler 
reached Tranquebar (Tarangampadi) near Thanjavur on the 
eastern part of Tamil Nadu on 15th August 1776. This 
missionary botanist stayed for nearly 60 years in India and 
travelled and collected plant specimens from various parts of 
the country especially along Coromandal Coast. Ainslie (1826) 
in the protologue of E. tortilis says "this jungle plant I 
have never seen. Dr. Rottler tells me that it differs chiefly 
from "euphorbia antiquorum" in the shape of its branches, 
which in place of being three-sided are distinctly contorted 
and undulating". 
hi t A : il "E ayir the 
di : : m : tem ti lveli A hi Hi 
Sine lave vs no 
and .Thanjavur.  In—the—absenee—ef type specimen, the present 
author collected several specimens from Thanjavur area and 
inojkumar 93948 (MH agreeing with the protologue,g is 
designated as neotype. 
Specimens examined. INDIA: TAMIL NADU: Coimbatore Dt., 
Maruthamalai, 3.11.1991, Binojkumar 93936 (MH); Tiruchirapalli 
Dt., Udayarpalayam, 25.1.1983, 150 m, Britto & Rani 29399; 


ibid., Ramamurthy 23669 (MH); Pudukottai, 16.12.1982, 100 m, 


187 
Matthew & Rani 29335; Thuraiyur, 2.7.1985, 100 m, Matthew 
30478; Narthamalai, 16.12.1982, Matthew & N. Rani 29349 
(RHT); Coimbatore Dt.,  Kuridimalai, 23.2.1957, 833 m, 
Subramanyam 2435 (CAL, MH); Ramanad Dt., Alagarkoil forest, 


27.7.1965, 300 m, Vajravelu 25294 (MH). 


13. Euphorbia neriifolia L., Sp. Pl. 451. 1753 p.p.; Burm.f., 
Fl. Ind. 111. 1768; Dalz. & Gibson, Bombay Fl. 226. 1861; 
Boiss. in DC., Prodr. 15(2): 79. 1862; Beddome, Fl. Sylv. S. 
India 3: 216. 1872; Brandis, Fl. Pl. N.W. India 439. 1874; 
Kurz, Fl. Burma 2: 416. 1877; Nairne, Fl. Pl. W. India 290. 
1894; Prain, Bengal Pl. 2: 923. 1903; Burkill in Rec. Bot. 
Surv. India 4(1): 130. 1906; Duthie, Fl. Gangetic Plain 2: 76. 
1911; Rama Rao, Fl. Pl. Travancore 352. 1914; Parker, For. Fl. 
Punjab 446. 1918; Blatter & Hallberg in J. Bombay Nat. Hist. 
Soc. 25: 970: 1919; Ridley, Fl. Malayan Penins. 182. 1924; 
Gamble, Fl. Pres. Madras 1299. 1925; Haines, Bot. Bihar Orissa 
2: 142. 1925; Kanjilal et al., Fl. Assam 140: 1940; Khan, For. 
Fl. Hyderabad 290. 1950; Santapau, Fl. Purandhar 117. 1950; 
Bor, Man. Indian For. Trees 172. 1953; Santapau in Bull. Bot. 
Soc. Bengal 8: 7. 1954 & in Rec. Bot. Surv. India 16(1): 240. 
1967; Maheshw., Fl. Delhi 311. 1963; Babu, Herb. Fl. Dehra Dun 
460. 1977; Oommachan, Fl. Bhopal 342. 1977; Nair, Fl. Punjab 
237. 1978; Shah, Fl. Gujarat 2: 624. 1978; Sharma & Tiagi, Fl. 
NE. Rajasthan 374. 1979; Aitch., Cat. Pl. Punjab Sindh 132. 
1982; Manilal & Sivar., Fl. Calicut 256. 1982; Balakr., Fl. 


Jowai 418. 1983; V. Singh, Fl. Banswara Dist. 209. 1983; 
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Mukherjee, Fl. Pachmarhi 272. 1984; R.S. Rao, Fl. Goa 387. 
1986; R. Smith in Fl. Pakistan 172: 119. 1986; Bole & Pathak, 
Fl. Saurashtra 276. 1988; Moreno in The Euphorbia J. 7: 101. 
1991. Type: The tabula of C. Commelin’s Prael. Bot. 22: 56, 
t. 6. 1703 (Lectotype, lectotypified by Wijnands in Botany of 
the Commelins 100. 1983). 

E. ligularia Roxb., Fl. Ind. 2: 465. 1832; Boiss. in DC., 
Prodr. 15(2): 79. 1862, pro syn.; Cooke, Fl. Pres. Bombay 2: 
569. 1906; Talbot, For. Fl. Bombay 2: 432. 1911; Deb, Fl. 
Tripura 333. 1981; Short & Vickery in Hara et al., Enum. Fl. 
Pl. Nepal 3: 195. 1982; Backer & Bakh.f., Fl. Java 1: 501. 
1963; R. Smith in Kew Bull. 26: 265. 1982 & 36: 296. 1981. 
Type: Icon. Roxb. No. 1972 (Lectotype in K & CAL !). 

Indian names.  Asm.: Hiju; Beng.: Mansaij; Guj.: Thor; 
Hindi: Munsasej; Mal.: Kalli; Mar.: Mingut; Punj.: Gangichu; 
Tam.: Kalli; Tel.: Akujemudu 

Shrubs or small trees, erect, fleshy, up to 5 m tall; 

Pal green 
stems eue obscurely  5-angled, twisted;  podarium 
projected up to 8 mm long; spines 2, divaricated, 4-5 mm long. 
Leaves subterminal, obovate-oblong or subspathulate, cuneate 
at base, entire at margins, obtuse or acute at apex, 6-9 by 2- 
4 cm, fleshy, dark green on upper surface, pale green on lower 
surface; petioles 3-5 mm long.  Cyathia in diads or triads; 
central one sessile; lateral ones pedunculate; primary 
peduncles 1-2 above the podarium, ca 1 cm long, and secondary 
peduncles ca 5 mm long; involucre cup-shaped; bracts 2, ovate, 


ca 2 by 2 mm; lobes 5, suborbicular, wavy or toothed at 





Fig.13. Euphorbia neriifolia L. a. portion of a branch; b. cyathia; c. glands with involucral lobes; d. male floret 
with bracteoles; e. capsule; f. sced. 
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margin; glands 5, transversely oblong, ca 4 by 2 mm. Male 
florets: in 4-5 fascicles, with 3-4 flowers in each; pedicels 
ca 1 mm long; anther oblongoid, longitudinally dehiscing; 
bracteoles ca 1 mm long, laciniate, covering the male florets 
when young. Female floret: gynophore 5 mm long; ovary 
obscurely 4-5 angled; styles 3, connate to middle; stigma 
papillose. Capsules ca 5 mm in diam.; cocci acute, smooth. 
Seeds subglobose, ca 3 by 2.5 mm; caruncle small, white (Fig. 
13; Photo 6). 

Fl. & Fr. Dec.-Mar. 

Habitat. Common in Deccan plateau, usually in dry thorny 
forests, at 200-500 m. 

Distrib. INDIA: Bihar, Goa, Gujarat, Haryana, 
Karnataka, Madhya Pradesh, Maharashtra, Punjab, Rajasthan, 
Tripura and Uttar Pradesh (Map 4). 

W. Tropical Asia, S.E. Asia, W. Indonesia and Pakistan 
ee cies ei Smith 1972, 1981 & 1986). 

Pollen grains. Medium, prolate, spheroidal, P : E 40: 
38 p, trizonocolporate, fossaperturate (Daisy Thomas, 1986, 
unpublished); prolate, P/E 50-54/36-40 p (Anand, et al., in J. 
Econ. Tax. Bot. 3: 57. 1982). 

Chromosome No. 2n = 90 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; 2n = 60 (Datta in Taxon 16: 345. 1967); 2n = 80 
(Gill et al. in Taxon 19: 608. 1970). 

Uses. The milky latex is used as a purgative and a 
rubefacient. It is also used as a cathartic and deobstruent 


in visceral obstructions and dropsical affections, consequent 





Photo 5 
E. tortilis Rottler ex Ainslie 


Neotype (MH) 


Photo 6 E. neriifolia L. 
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on long continued fever. The juice is employed in earache. 
The milky latex and the root enjoy an almost universal repute 
as remedies in snake bite (Caius in J. Bombay Nat. Hist. Soc. 
40: 287. 1939). 

Ethnobotany. Plant latex is used to remove warts and 
cutaneous eruptions by tribals of Madhya Pradesh (Mishra & 
Sahu in J. Econ. Tax. Bot. 4: 792. 1984). 

Notes. Roxburgh (1832) described E. ligularia based on 
the plant that occurs in West Bengal.  Boissier (1862), J.D. 
Hooker (1887) and others found E. ligularia Roxb. to be 
conspecific £o E. neriifolia L. Roxburgh indicates the spiral 
nature of the branches, but his illustration of this species 
(No. 1066 in CAL !) is exactly similar to the young branch of 
E. royleana Boiss. But the illustration No. 1972 (CAL, K !) 
is similar to E. neriifolia L. Hence the present study 
considers No. 1972 of Roxburgh's Icones as lectotype to his E. 
ligularia. 

Specimens examined. INDIA:  BIHAR:  Chota Nagpur, 
Borobhrom, 29.11.1888, Clarke 24432 (CAL). GOA, DAMAN, DIU: 
Daman, Varanda village, 4.3.1963, S.R. Rolla 88967 (CAL, BSI). 
GUJARAT: Surat Dt., Udvada, May 1964, Meher-Homji s.n. 
(HIFP); Malad hills, 21.4.1958, Shah 9769 (BLAT); Ahemadabad, 
October, 1899, Watt 12694; Ahemadabad, Chharodi, without date 
and collector's name, No. 16325 (CAL). HARYANA: Rewai, 
19.3.1962, N.C. Nair 20791 (BSD); Rohtak, 18.1.1903, without 
collector's name, No. 18172 (CAL). KARNATAKA: Mysore, 


Talgulepa, 1908, 1000 m, Meebold 7305 (CAL); North Canara, 
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Maneri, 16.2.1962, Raghavan 79470 (BSI); Mangalore, March 
1964, Meher-Homji s.n. (HIFP). KERALA: Kozhikode, University 
Campus, 20.12.1976, Suresh 1970 (CALI). MADHYA PRADESH: 
Seoni Dt., Karmajhiri, 17.3.1978, Banerjee 28206 (BSA); 
Yeotmal, 29.8.1807, Malcom Esq. 27545 (CAL); Satna Patha, 
24.1.1981, Misra 31553 (BSA); Hoshangabad, Dhungarh, 2.4.1949, 
Narayanaswami 3380; Thuar, 2.10.1908, Parons 29935 (CAL); 
Jabalpur Dt., Kundwara R.F., 20.12.1962, Sebastine 15960 (MH); 
Damoh, Hatta, 26.4.1980, Shukla 30230; Raipur, 15.10.1976, 
Verma 25826 (BSA). MAHARASHTRA: Thana Dt., Deheri, Muribad 
range, 13.4.1968, Billore 113920 (BSI); Pune Dt., Khandala, 
11.4.1991, Binojkumar 93924 (MH); ibid., 29.1.1955, Bole 1318 
(BLAT); Junnar Dt., Hill slope near Aldara, 28.3.1964, 
Hemadri 98069; Junnar Dt., Khamgaon, 29.6.1964, Hemadri 99522; 
Ramling forest to Barshi, 21.7.1957, Jain 20708; Akola Dt., 
Medshi, 21.2.1971, Kamble 152711; Bhandara Dt., way to Dakhni, 
11.12.1977, Malhotra 151279; Khandala hills, 15.3.1959, 
Mukherjee 52243; Thana Dt., Bassain, 27.2.1904, Ryan 2293 
(BSI). PUNJAB: Hoshiarpur, Manguwal, 18.4.1972, Misra 47069; 
Rewani, 19.3.1963, N.C. Nair 20791; Yamunanagar, 2.1.1963, 
N.C. Nair 25289; Hissar Dt., Sirsa, 16.4.1965, N.C. Nair 
34578; Nebha, 24.3.1966, N.C. Nair 36742 (BSD). RAJASTHAN: 
Mt. Abu, Kodaranalia, 14.4.1960, Jain 62135 (BSI). TRIPURA: 
Agartala, 28.10.1956, Deb 755 (CAL). UTTAR PRADESH: Jakhaun, 


Deogod & Dubhi R.F. 10.3.1950, T.A. Rao 8403 (BSD). 
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14. Euphorbia cattimandoo W. Elliot ex Wight, Icon Pl. Ind. 
Orient. 3: t. 1993. 1853; Elliot, Fl. Andhr. 1: 89. 1859; 
Boiss. in DC., Prodr. 15(2): 82. 1862; Brandis, For. Fl. N.W. 
India 438. 1879 & Indian Trees 558. 1921; Gamble, Fl. Pres. 
Madras 2: 1277. 1925; Pax & Hoffmann in Engler & Harms, 
Pflanzenfam. (ed. 2), 19c: 216. 1931; Bor, Man. Indian For. 
Bot. 172. 1953; Venkateswarlu et al., Fl. Visakhapatnam 177. 
1972. Type: Andhra Pradesh, Northern Division, 1852, W. 
Elliot 158 (Holotype in E, Photo !). 
Indian name. Tel.: Cattimandoo 
Pal. gr on 
Shrubs, up to 3 m high; main stem teretof branches 
numerous, 5-winged; wings thin, closely placed with furrows in 
between the wings; podarium projected, 0.5 cm long; spines 2, 
divaricated, 3-5 mm long. Leaves petiolate, elliptic-obovate, 
attenuate at base, entire, acute-acuminate at apex, 3-4 by 
0.7-1.2 cm; petioles ca 0.5 cm long.  Cyathia in diads or 
triads, primary peduncles 1-3 above the podarium, ca 8 mm 
long; involucre cupular, ca 4 by 5 mm; bracts opposite, below 
the involucre, oblong, fimbriate at apical margin; lobes 
sheathy, laciniate, ca 2 by 1 mm; glands 5, transversely 
oblong, ca 3 by 1.5 mm, slightly wavy at apical margin. Male 
florets: in small fascicles or dispersed, pedicels ca 1.5 cm 
long; anther subglobose, transversely dehiscing; bracteoles 
laciniate ca 1.5 cm long. Female floret: gynophore more than 
1 cm long, protrudes out from the involucre cup; ovary ca 4 by 
4 mm, glabrous; styles connate at base, free above, each 


deeply bifid; stigma papillose. Capsules ca 7 by 7 mm, cocci 





Fig. 14. Euphorbia cattimandoo W. Elliot ex Wight:a. portion of branch; b. cyathium; c. capsule; d. seed. 
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acutely keeled. Seeds ovoid, ca 4 by 3 mm, blackish brown. 
(Fig. 14, the habit sketch is adopted from Wight Icon; Photo 
Tys 

Fl. & Fr. Mar.-May. 

Habitat.  Occurs—tn Reserved Forests and scrub jungles, 
not common. 

Distrib. Andhra Pradesh.  Endemic (Map 4). 

Ethnobotany. The milky latex after boiling is used as 
gum to fix knives into handles. It is also applied externally 
for Rheumatism (Wight, 1853). The fresh Ad is used as a 
vesicant (Drury, 1873). 

Notes. J.D. Hooker (1887) found that E. cattimandoo was 
conspecific to E. trigona Miller.  Af£ter—a-eritical—study;,—it 
ls—eonfirmed—that—E-— cattimuündoou-is—distinct—from—E-—tidgena 


LATA fk Ywo AM WSHAaed 


Miller,-differimg by the pentangular branches, acute-acuminate 
Pishilak E- Cairan deo 


~ 


leaves and much protruding femate flower of the present 


AÁLYrC Ag ^o 4 Y4rg0n4 Kher branches YrtAepul | leaves 
Revie and rsen Shwe little pngen: 


Specimens examined. INDIA: ANDHRA PRADESH: Kurnool, 


species. 


Domial, Feb. 1887, Gamble 18718 (MH); Srikakulam Dt., 


Jalandrakota R.F., 6.5.1979, Subba Rao 62307 (MH). 


15. Euphorbia trigona Miller, Gard. Dict. (ed. 8) Euphorbia 
No. 3: 1768; Haw., Syn. Pl. Succ. 127. 1812; Boiss. in DC., 
Prodr, 15(2): 82. 1862 (as E. trigona Haw.) Croizat De 
Euphorb. Antiq. Officin. 19. 1934 (as E. trigona Haw.); 
Wijnands, Bot. of the Commelins 102. 1983 (as E. trigona 


Haw.); Koutnik in The Euphorbia J. 7: ll. 1991. Type: C. 
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Commelin, Prael. Bot. 21, 55e. € 1703 (Lectotype, 


lectotypified by Wijnands in Bot. Commelins 102. 1983). 


Shrubs, up to 2 m high, green or reddish green; stems 
subterete or angular, branches many, striate upwards, 
triangular, 3-winged, white marbled colour in between the 
Wings; podarium papillate, ca 1 by 1.5 cm; spines 2, 
divaricate, 2-3 mm long, brown. Leaves subsessile, elliptic, 
obovate-elliptic, cuneate at base, entire at margin, subacute, 
at apex, 1-2 by 0.5-2 cm. Flowers and fruits not seen (Fig. 
15). 

Habitat.  Aimoest—ali—states—as Garden plant. 

Notes.  Boissier (1862), J.D. Hooker (1887) and Croizat 
(1934) attributed th£s Speeies as E. trigona lie Bub dt was 
first Rep by Miller in 1768 and Haworth (1812) himself 
attributed RIS apacian to Miller. The type locality of anges 
species is unlikely to be India Orientalis, as Haworth (1812) 
stated; but in India Upra occurs only as a 
garden plant and may be an introduction from Africa. 

The whitish marbled nature in between the wings indicates 

oy Erigone 
its closeness to E. lactea Haw. but differs by small size ef 


the-plant, the larger leaves and the well projected podarium. 





"ig. 15. Euphorbia trigona Miller : a. portion of stem; b. c.s. of stem; c. leaf. 
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E. lactea Haw. is comparatively larger in size, leaves are 
tiny and podarium slightly projected. 

There are two forms, with two distinct colours, one the 
whole plant is green and the other is red. Except colour no 
other difference has been noticed. 

Boissier (1862) treated E. hermentiana Lamaire, another 
African species, as distinct from E. trigona Miller. Croizat 
(1934) and Koutnik (1991) found that both are conspecific. 

Because of the beautiful colour and ease for propagation, 


it is common in public gardens and house gardens in India. 


Description any ofc ober anis arnika bes e Z A ve. pleng. 
Spec emeoromid 1 NO Seeerinp Gantal Co Bud in a hr chiar A ergs. 
16. Euphorbia barnhartii Croizat, De Euphorb. Antiq. Officin. "^^. 


54. 1934; Santapau in Bull. Bot. Soc. Bengal 8: 8. 1954; 
Backer & Bakh.f., Fl. Java 1: 501. 1963; R. Smith in Kew Bull. 
26: 263. 1972; Chandrab. in Henry et al., Fl. Tamil Nadu 2: 
227. 1987.  Type;— As—for—E-—trigona-Rexb. 

E. trigona Roxb., Fl. Ind. 2: 469. 1832, non Miller 1768; 
Wight, Icon. Pl. Ind. Orient. 3: 1863. 1852; Beddome, Fl. 
Sylv. S. India 3: 216. 1872. Type: Icon. Roxb. No. 1558 
(Lectotype in K & CAL !). 

AYEA MEN 3% 4 

E. inu Md 17684 sensa Boiss. in DC., Prodr. 
15(2): 82. 1862, p.p.; Brandis, For. Fl. N.W. India 438. 1879, 
p.p.; Hook.f., Fl. Brit. India 5: 256. 1887, p.p.; Karsten & 
Schenk in Vegetationsbilder 3: 46. 1906; Gamble, Fl. Pres. 
Madras 1277. 1925 p.p. 

Indian names. Hindi: Tridhara; Tel.: Aavijamuku, 


Kattimandu. 
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pati gran 

Shrubs, up to 2 m high; stems terete/ branches 3-winged, 
long flexible, looping aaa podarium projected, 1.5 by 
2 cm long; spines 2, divaricate, 2-3 mm long, straight, black. 
Leaves sessile, subobovate, obovate-oblong, attenuate at base, 
entire at margin, obtuse to subacute at apex, 3-5 by 2-3 cm, 
fleshy.  Cyathia solitary or in triads; middle one sessile, 
lateral ones pedunculate; involucre turbinate, 4-5 mm in 
diam.; glands 5, transversely oblong. Male florets: in 5 
fascicles; pedicels ca 1.5 mm long; anther subglobose, red; 
bracteole laciniate, ca 1.5 mm long. Female floret: gynophore 
ca 0.5 mm long; ovary subovate; styles 3, free from middle, 
stigma shortly bifid. Capsules ovoid, ca 4 by 5 mm (Fig. 16). 

Fl. & Fr. Dec.-Feb. 

Habitat. Native of Moluccas Islands, introduced to 
India. Occurs.in dry rocky areas and alseo-cultivated,200-300 
m—altitude.—Rare- DURUM 

Distrib.  INDIA:,Andhra Pradesh, Maharashtra, Nagaland, 
Tamil Nadu and W. Bengal.  Oecurrenee—ir-Andhra—Pradesh—is 
based—en—Hterature (Map 4). 

Chromosome No. 2n = 40 (Perry in Amer. J. Bot. 30: 539. 
1943). 

Uses. The fresh milky juice is a direct irritant both 
when taken internally and applied externally. Taken in very 
small quantities, it is a drastic purgative (Caius, J. Bombay 
Nat. Hist. Soc. 40: 290. 1938). 


Ethnobotany. The juice from heated leaves is used for 


ear-ache (Mishra & Sahu in J. Econ. Tax. Bot. 5: 743. 1984). 





Fig. 16. Euphorbia barnhartii Croizat : a. portion of branch; b. cyathia; c. male floret with bracteoles; d. top 
view of cyathium. 
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Latex is applied for muscle pain, wounds and ulcers by 
Chenchus of Andhra Pradesh (Rama Rao, unpublished 1988). 

Notes. According to Roxburgh this species was a native 
of Moluccas. In India this species occurs as a rare one. It 
is allied to E. trigona Miller but can be easily distinguished 
by its long, slender looping branches and the absence of 
whitish patches between the wings. There is no type specimen 
in any of the Herbaria. So Roxburgh's Icon. 1558 is 
considered as lectotype of this species. 

Specimens examined. INDIA: MAHARASHTRA: Khandala, Kune 
platean, 9.9.1944, Santapau s.n. (BLAT). NAGALAND: Naga 
hills, Sarpug, Dec. 1907, Meebold 6572 (CAL).  TAMIL NADU: 
Coimbatore Dt., BSI Compound, 1.11.1991, Binojkumar 93937 
(MH). WEST BENGAL: Rajmahal hills, without date, Kurz s.n. 


(CAL). 


17. Euphorbia vajravelui Binojk. & Balakr. in Cactus & Succ. 
J. 63(3): 229. 1991. Type: Tamil Nadu, Tirunelveli Dt., 
Kalakkad R.F., 12.4.1990, Binojkumar 93914 A (Holotype in 
CAL); Binojkumar 93914 B-C (Isotypes in MH)Q ibid 534909, 
Vajravelu—95038—Cparatype.in—MH.). 

Indian names. Mal.: Kalli; Tamil.: Kalli. 
fray 
Trees, up to 10 m tall; stems terete, branched’ branches 
flat, 2-winged in juvenile stages, but 4-5-winged when mature; 
wings thin; Podar liner sana ptoqesredi spines 2, divaricate, 


2-5 mm long, brownish black, rigid. Leaves sessile or 


subsessile, ovate to suborbicular, obtuse-subtruncate at 
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base, entire at margin, obtuse or subacute at apex, 4-6 by 3-5 
mm, fleshy, with indistinct nerves. Cyathia solitary or in 
triads, if in triads, the middle one sessile, unisexual with 
only male florets; primary peduncles 4-5 mm long, yellow; 
secondary peduncles 6-8 mm long, yellow; bracts broadly ovate, 
ca 3 by 3 mm, pale yellow; involucre cupular ca 5 by 5 mm; 
lobes 5, orbicular, ca 2 by 2 mm, lacerate at apical margin; 
glands 4-5, transversely oblong, ca 3-4 by 1-2 mm, spongily 
pitted, fleshy, pale yellow. Male florets: in 5 fascicles, 
each with 5-6 flowers; pedicels ca 1 mm long, glabrous; 
anthers | subglobose, transversely  dehiscing; bracteoles 
setaceous, deeply laciniate, 1-2 mm long. Female floret: 
gynophore ca 2 mm long; ovary ca 3 mm in diam., styles 3, 
connate up to middle; stigma papillose. Capsules 5-7 mm in 
diam., separating into 3 bivalved, l-seeded cocci from a 
persistent axis. Seeds ovoid, ca 3 by 2 mm, black; caruncle 
minute, papillate (Fig. 17). 

Fl. & Fr. Dec.-April 

Habitat. Occurs in evergreen forests at an altitudes 
above 800 m. 

Distrib. INDIA: Kerala and Tamil Nadu (Map 4). 

Ethnobotany. The milky latex is applied on domestic 
animals d C iau hairs by Kanis of southern Western 
Ghats (First report). 

Specimens examined. INDIA: KERALA: Palghat Dt., 
Nemmara, Karasuryamala, 7.2.1992, Binojkumar 93942; Palghat 


Dt., Nemmara, below Karasuryamala, 1000 m, 5.3.1975, Vajravelu 





Fig.17. Euphorbia vajravelui Binojk. & Balakr.: a. portion of branch; b.c.s. of young branch; c. c.s. of old branch; 
d. top view of cyathium; c. male floret with bracteoles; f. capsule; g. seed. 
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46211 (MH). TAMIL NADU: ‘Tirunelveli Dt., Kalakkad R.F., 


5.3.1989, Vajravelu 85038 (MH). 


18. Euphorbia lactea Haw., Syn. Pl. Succ. 127. 1812; Roxb., 
Fl. Ind. 2: 468. 1832; Boiss. in DC., Prodr. 15(2): 82. 1862; 
Bailey, Man. Cult. Pl. 617. 1924; Croizat, De Euphorb. Antiq. 
23 1924; Jacobsen, Handbook Succ. Pl. 1: 445. 1960. Type: 
n.V. ETE 

Trees, up to 7 m tall; stems wosdyy terete; branches 
many, crowded at apex, 3-winged; with white-marbled colour 
between the wings; podarium lish projected; Spines 2, ca 
3 mm long, brownish black. Leaves sessile, ovate, cuneate at 
base, entire at margin, obtuse at apex, 3-5 by 2-3 mm, fleshy, 
caducous; nerves obscure. Flowers and fruits not seen (Fig. 
18). 

Habitat. Usually cultivated in gardens and also as fence 
and as escape, at an altitudes up to 500 m. 

Distrib. INDIA: Andhra Pradesh, Kerala, Karnataka, 
Maharashstra, Tamil Nadu and West Bengal. Report for Andhra 
Pradesh, Karnataka and West Bengal are based on literature. 

Africa, Bengladesh, Europe, Moluccas, Pakistan and Sri 
Lanka. 

Ethnobotany. Spines are removed and stem is made into 
paste and used on forehead during head-ache (Saini & Singh in 
J. Econ. Tax. Bot. 14: 97. 1990). 

Notes. This species described by Haworth in 1812 from 


indi pendiadl 
India Orientalis. Roxburgh aed! a ancotherspecies 





Fig. 18. Euphorbia lactea Haw. : a. portion of branch; b. c.s. of branch; c. portion of podarium showing spines 
and leaf. 
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€. laps 
uhnder-the-—same—name from Moluccas. Later Boissier (1862), 


: i Re tm were 
J.D. Hooker (1887) and Croizat (1934) recognized that beth-are 


conspecific. A-eritical-study-of—the-original-deseription of 
Haworth-—&nd—Roxburglr-confirms—this—view.- E. lactea Haw. 
resembles E. trigona Miller only in the whitish marbled nature 
on the middle of stems, but differs in the tree-like habit, 
very small caducous leaves and comparatively small podarium. 
It is interesting to note that even well-grown plant seldom 


blossoms. 
7. M. t5 ^o 


Type ef—this—species is—net available in K, LINN or BM. 
According to Stafleu & Cowan,(Taxonomic Literature 2: 105. 
1979), Haworth did not always make herbarium specimens of the 
new species he described.  Croizat (1936) was of the opinion 
that this species is native of Sri Lanka or India and was 
being cultivated for long. During the present study while 
examinig  Euphorbia specimens of  Peradeniya  herbarium, 
specimens of this species was found. Hence it is difficult to 
conclude whether this species is native of India or Sri Lanka. 

Specimens examined. INDIA: TAMIL NADU, Coimbatore Dt., 
Saibaba Colony, 25.10.1991, Binojkumar 93940 (MH). KERALA: 
Ernakulam Dt., Palarivattom, 2.1.1992, Binojkumar 93947 (MH). 
MAHARASHTRA: Poona Dt., Poona, 12.4.1991, Binojkumar 93924 B 


(MH). 


19. Euphorbia antiquorum L., Sp. Pl. 450. 1753; Burm.f., Fl. 
Ind. 110. 1768; Forsskal, Fl. Aeg.-Arab. 93. 1775; Haw., Syn. 


Pl. Succ. 127. 1812; Roxb., Fl. Ind. 2: 468. 1832; Dalz. & 


201 
Gibson, Bombay Fl. 226. 1861; Beddome, Fl. Sylv. S. India 3: 
216. 1872; Brandis, For. Fl. N.W. India 438. 1874; Kurz, For. 
Fl. Burma 2: 416. 1877; Nairne, Fl. Pl. W. India 290. 1894; 
Trimen, Fl. Ceylon 4: 4. 1898; Prain, Bengal Pl. 923. 1903; 
Cooke, Fl. Pres. Bombay 567. 1906; Bourd., For. Trees 
Travancore 318. 1908; Duthie, Fl. Gangetic Plain 2: 75. 1911; 
Rama Rao, Fl. Pl. Travancore 353. 1914; Bamber, Pl. Punjab 85. 
1916; Brandis, Indian Trees 558. 1921; Fischer in Rec. Bot. 
Surv. India 9(1): 159. 1921; Parkinson, For. Fl. Andaman Isl. 
233. 1922; Ridley, Fl. Malayan Penins. 180. 1924; Haines, Bot. 
Bihar Orissa 143. 1925; Gamble, Fl. Pres. Madras 1277. 1925; 
Mayuran., Fl. Madras 260. 1929; Croizat, De Euphorb. Antiq. 
Officin. 24. 1934; Kanjilal et al., Fl. Assam 4: 141. 1940; 
Bor, Man. Indian For. Bot. 172. 1953; Santapau in Bull. Bot. 
Soc. Bengal 8: 7. 1954; Backer & Bakh.f., Fl. Java 1: 500. 
1963; R. Smith in Kew Bull. 26: 262. 1972; Ramamoorthy in 
Saldanha & Nicolson, Fl. Hassan Dist. 337. 1976; R. Rao & 
Razi, Synop. Fl. Mysore 468. 1981; Deb, Fl. Tripura 1: 332. 
1981; Rani in Matthew, Fl. Tamilnadu Carnatic 2: 1428. 1983; 
Mukherjee, Fl. Pachmari 271. 1984; Sharma et al., Fl. 
Karnataka 248. 1984; Chandrab. in Henry et al., Fl. Tamil Nadu 
2: 227. 1987; Nicolson et al., Interpr. Hort. Malab. 109. 
1988; Singh, Fl. E. Karnataka 2: 565. 1988; Ellis, Fl. 
Nallamalais 2: 352. 1990; ino jk. & Balakr. in The Euphorbia 


Specimen Ng. 96 4 CAM fhet fy 
t pai 


J. 7: 99. 1991. Type: in Hort. 


M :1—9831—£—42- : A eC up. 
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E. arborescens Roxb. Fl. Ind. 2: 466. 1832; Hook.f., Fl. 
Brit. India 5: 256. 1887, p/evsym. 

E. antiquorum var. polygona Wight, Icon. Ind. Orient. 2: 
t. 897. 1843, syn. nov. Type: Wight, Icon. Ind. Orient. 2: 
t. 897. 1843. 

Indian names.  Guj.: Tidharisend; Hindi: Sayord; Kan.: 
Mulaje mudu; Mal.: Chathura kalli; Mar.: Narsej. | 

PARA. ig reo 

Trees, up to 10 m tall; main stem ide d terete; branches 
articulated, 3-winged, spreading; wings broad, (up to 3 cm in 
.C.8.); podarium ke oeaan spines 2, divaricated, ca 
5 mm long. Leaves sessile, or subsessile, ovate, 
suborbicular, obtuse at base, entire, apiculate at apex, 4-6 
by 3-5 mm, fleshy, glabrous, early caducous. Cyathia in simple 
dichasia, central one sessile, lateral two pedunculate; 
primary peduncles 1-1.5 cm long, stout, pinkish; secondary 
peduncles 0.5-1 cm long; bracts broadly triangular, obtuse, ca 
3 by 2.5 mm thick, pale yellow; involucre turbinate ca 8 by 8 
mm, pinkish outside; lobes 5, ca 2 mm in diam., laciniate; 
glands 5-6, transversely oblong, fleshy, spongily pitted, ca 
5 by 2 mm, pale yellow. Male florets: in 5 fascicles with 5-6 
flowers in each fascicle; pedicel ca 1 mm long, glabrous; 
filament articulate over the pedicel, pink; anther subglobose, 
transversely dehiscing, pink; bracteoles setaceous, deeply 
laciniate, ca 2.5 mm long, over-topping the male flowers when 
young. Female floret: gynophore ca 2 mm long; ovary ca 4 mm 
in diam.; styles 3, connate up to middle; stigma papillose. 


Capsules 7-8 mm in diam. obtusely keeled, separating into 3- 
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bivalved l-seeded cocci. Seeds globose, ca 4 mm in diam.; 
caruncle minute (Fig. 19). 

Fl. & Fr. Dec.-Feb. 

Habitat. Occurs in dry thorny forests and rocky areas. 
Also in evergren forests at 100-1000 m altitude. 

Distrib. INDIA: Andhra Pradesh, Karnataka, Kerala, 
Maharashtra, Orissa, Tamil Nadu and West Bengal Map 4). 

Java, Malaya, Myanmar and Sri Lanka. 

Pollen grains. Medium, spheroidal, P : E 40 : 40 pr 
trizonocolporate (Daisy Thomas, unpubirshed, 1980). 

Chromosome No. n - 30 (Choda & Mehra in Curr. Sci. 41: 
76. 1972); Mehra & Choda in Cytologia 43: 218. 1978; 
Krishnappa & Reshme in Taxon 29: 537. 1980). 

Uses. A plaster prepared from the roots and mixed with 
asafoetida, is applied externally on the stomach of children 
suffering from worms. The bark of the root is purgative. The 
milky latex is employed in nervine diseases, dropsy, palsy, 
deafness and amaurosis. (Caius in J. Bombay Nat. Hist. Soc. 
40: 282. 1938). 

Ethnobotany. Juice of plant applied for warts and other 
cutaneous infections by tribals of Madhya Pradesh (Mishra & 
Sahu in J. Econ. Tax. Bot. 5: 792. 1984). 

Notes. Linnaeus (1753) cited many references to 
Euphorbia antiquorum L. and his concept of this species seems 
to be very broad. The present study efforts were made to 


Solve ambiguities regarding the identity and typification of 
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E. antiquorum L. with the help of relevant literature and 
intensive field observations. 


Wijnands (1983) lectotypified E. antiquorum L. by LINN 







196.1 (BM, Photo !) a Hortus Cljffortianus specimen. This 


specimen in no way matches the/plants occurring in India as E. 
antiquorum L. Among the réferences of Linnagis, the element 
gs At ae ; 

that most appropriately indicates the Indian plants is 


Rheede's ‘Schadida-calli’. So Wijnamá's lectotypification 
needs to be changed and Rheede's uak of Hort. Malab. Vol. 
2 is chosen.here as Iectosype s 

Jan Commelin claimed, E. antiquorum L. as the true 
medicinal Euphorbia of the ancient. But the real medicinal 
plant was probably a native of Morocco or the Canary Islands. 
Momvinn fue 
he present species also have several medicinal values. 
History reveals that when the Portuguese and Dutch people came 
to India, they found that this plant was used medicinally in 
the Western Coast of India and, had taken it to Europe and used 
as medicinal Euphorbia prescribed.by European physicians. 

Specimens examined. INDIA: ANDHRA PRADESH: Hyderabad, 
Kotbal, 24.11.1902, Burkill 17665 (CAL); Srisailam, 
Nallamalai, 500 m, 5.12.1969, Ellis 32692; Anantapur, 
Eswaramalai R.F., 16.10.1982, Pullaiah 827 (MH). KARNATAKA: 
Mysore Dt., Bandipur, 26.1.1965, Naithani 23178 (MH); Mysore 
Dt., Chamundi hills, 3.12.1968, Raghavendra Rao 30; Hassan 
Dt., Bourdalboore State forest, 15.10.1978, Saldanha & 


Kesavamurthy 3318; Bangalore Dt., Hill above Sangam, 500 m, 


28.1.1978, Saldanha 62 (IIS); Eastern Karnataka, Hitikaldurge, 
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6.1.1976, N.P. Singh 14214 (BSI); Hassan Dt., Balavathattai, 
State forest, 14.1.1969, Stevens 474 (IIS). KERALA: Kottayam 
Dt., Chenganacherry, 10.1.1988, Antony 1417 (RHK); Palakkad, 
Pallasana, 16.1.1989, Binojkumar 85009 (MH); Ernakulam, 
Alwaye, Desom, 25.9.1977, Suresh & Manilal s.n. (CALI). 
MAHARASHTRA: Khadgaon, Dec. 1986, Rajendra Shinde 947; 
Bombay, Cumbala hills, 25.4.1957, Fernandes 4016 (BLAT). 
ORISSA: Balukhand R.F., 21.4.1965, Abraham 89; Cuttak, 
Barkunda, 12.12.1919, Annandale 1369 (CAL). TAMIL NADU: 
Coimbatore Dt., Saibaba colony, 467 m, 3.7.1968, Chandrabose 
30300; Thanjavur Dt., Kodakkarai, 21.1.1961, Ellis 11822; 
Coimbatore, Kollegal, 10.2.1924, Jacob 17313; Tirunelveli, 
Sivanapuri, 14.11.1962, Joseph 15300 (MH); Kanyakumari Dt., 
Maruthuamalai, 100 m, 1.8.1977, Henry 49524 (CAL, MH); 
Allikuli -hills, 14.2.1957, Legris s.n. (HIFP); Thurayur, 
29.12.1978, Matthew & Rajamani 383; Thurayur, 13.12.1977, 
Matthew 10546; Thurayur, 21.3.1978, Matthew 12599; Salem Dt., 
Attur, 24.1.1980, Matthew 2600 (RIT); Thanjavur, Puttukottai, 
100 m, 19.5.1978, V.J. Nair 565006 (MH); Thanjavur Dt., 
Chengapatti, 25 m, 5.1.1989, Regupathy 898 (CAL, MH); 
Coimbatore Dt., Vellingiri hills, 500 m, 23.2.1932, Raju 271; 
Kanyakumari Dt., Suravalikadu, 14.9.1969, 200 m, Shetty 32380; 
Ramanad, Sanjeevimalai, 300 m, 26.12.1971, Vajravelu 39551 
(MH). WEST BENGAL: Howrah Dt., Sajampur, 2.10.1965, Bennet 
1073 (CAL). 
SRI LANKA:  Hambantola Dt., Yala Nat'l. Park; Uraniya, 


18.7.1973, Nowicke & Jayasuriya 390 (PDA, 


BENGAL 


REFEIE NCES 
International boundary wms aw e =e 
state boundary 


ONY NYAYONY 
f 


Oo: 


ant 
e? 
wi 





Map 4. Distribution: 


e. E. susan-holmesiae Binojk. 

* E. santapaui A.N. Henry 

A E. tortilis Rottler ex Ainsile 

^ E. neriifolia L. 

o E. cattimandoo W. Elliot ex Wight 
O E. barnhartii Croizat 

E. vajravelui Binojk. & Balakr. 

v E. antiquorum L. 
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Subgenus 3. CHAMAESYCE 


Euphorbia L. subg. Chamaesyce Raf. in Amer. Mo. Mag. 2: 
119. 1817; Wheeler in Rhodora 43: 110. 1941 & in Amer. Midl. 
Nat. 30: 478. 1943. Type: Euphorbia supina Raf. (designated by 
Wheeler in Contr. Gray Herb. 127: 51. 1939). 

Anisophyllum Haw., Syn. Pl. Succ. 159. 1812, (non Jacq. 
1763). Type: Anisophyllum peplis (L.) Haw. 

Chamaesyce S.F. Gray, Nat. Arr. Brit. Pl. 2: 260. 1821; 
Small, Fl. SE U.S. 707. 1903; Millsp., Field Mus. Publ. Bot. 
2: 300. 1909; Webster in J. Arn. Arb. 48: 420. 1967. Type: 
Chamaesyce maritima S.F. Gray. 

Aplarina Raf., New Fl. N. Amer. 4: 99. 1838. Type: 
Aplarina prostrata Raf. 

Ditritra Raf., Fl. Tell. 4: 114. 1838. Type:  Ditritra 
hirta Raf. 

Endoisila Raf., Fl. Tell. 4: 114. 1838. Type: Endoisila 
myrsinites Raf. 

Xamesike Raf., Fl. Tell. 4: 115. 1838. Type:  Xamesike 
vulgaris Raf. 

Xamesike Raf. subg. Xamobala Raf., Fl. Tell. 4: 115. 
1838. Type:  Xamesike supina (Raf.) Raf. 

Euphorbia L. subg. Anisophyllum (Haw.) Gaucher, Etude 
Anat. Du Genre Euphorbia L. 123. 1898. Type: as for genus 


Anisophyllum Haw. 
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Euphorbia L. sect. Anisophyllum Roeper in Dupy, A.P. De 
Candolle, Bot. Gall. (ed. 2), 1: 412. 1828; Baillon, Etude 
Gen. Euphorb. 284. 1858; Boiss. in DC., Prodr. 15(2): 11. 
1862. Benth. in Benth. & Hook.f. Gen. Pl. 3: 258. 1883; 
Hook.f., Fl. Brit. India 5: 245. 1887; Thellung in Ascherson 
& Graebner, Syn. Mitteleur. Fl. 7: 422. 1917; Pax & Hoffmann 
in Engler & Harms, Pflanzenfam. (ed.2), 19c: 210. 1931; Khan 
in Notes Roy. Bot. Gard. Edinb. 25: 149. 1964. Type: 
Euphorbia peplis L. (designated by Wheeler in Rhodora 43: 110. 
1941). 


Her! PN SAN peace s bi Lal 


perennials, prostrate,decumbent,—ascending or erect, glabrous 
m. , 
Or—pubeseent;—roeot—thir, or rarety thick; Main stem abortive 


above the cotyledons, the apparent main axis is sympodialj 
branches—few—to—many,— terete—or —sightliy—ribbed;—nedes 
thiekened-or-not;—internodestong-or-shert. Leaves opposite; 
petiolate——or  SésSSile, oblong,  ovate, —obliquety-ebleng, 
elliptie,—elliptic~—oblong,—__spathulate,—ebtiquety obovate, 
cordate.or—ebli-dque—at—base;—retuse;—aeute, obtuse or rounded 
at apex;—entire-or—serrate; stipules interpetiolar, connate or 
free.  Cyathia solitary, 2-3 or in cluster with or without 
microphyllous leaves or imbricated and concealed by leaves; 
involucre turbinate or campanulate, actinomorphic, sessile or 


pedunculate; lobes 5, triangular or oblong, laciniate or 


e 
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toothed; glands 4 or 5, rounded, oblong or cupular, each with 
a petaloid limb; limbs of glands orbicular-oblong, obovoid, 
entire, sinuate or laciniate, glabrous or pubescent, white, 
pink or yellow. Male florets: mernandreus, in fascicles or 
dispersed, few to many; pedicels-artieculate with the filament; 
anthers subglobose, transversely or longitudinally dehiscing; 
bracteoles usually present,  filiform, peripheral ones 
laciniate, hairy or glabrous. Female floret: solitary from 
the middle of the involucre; gynophore usually protruding out 
from the involucre; evary tricarpetlary;ovule one-per-loeule; 
styles 3, free or connate up to middle, each bifid or not; 
stigma capitate. Capsules globose, ovoid, cocci acutely or 
obtusely keeled, glabrous, completely or partially hairy; 
dehiseent, bivalved with persistent columella. Seeds angular 
or terete, ovoid, oblongoid, tetragonous, smooth, wrinkled or 


transversely clearly or faintly grooved; testa mucilaginous, 


0 
smooth, dod Na endesperm-— —eonspiceuousj;——eotyledens 
fieshy,—breader-—than the raudicie. 
Distrib. This subgenus is cosmopolitan in its 


distribution but majority of the species are in the New World, 
ca 250 species in the World, of which 28 are in India. 
Notes. Rafinseque (1817) first validly published 
Chamaesyce as a subgenus and provisionally as a genus. The 
provisional generic name is not valid according to Art. 34.1 
of ICBN (1988). S.F. Gray (1821) validly published Chamaesyce 
as a genus, attributing the genus to Dioscorides. All 


subsequent workers attribute the genus to S.F. Gray (1821). 


209 
Many workers like Small (1903), Croizat (1936-1965), 


Burch (1965 & 1966) and Webster (1967 & 1975) are in favour of 


keeping Chamaesyce as a genus. Their-arguements—are based on 


oppesite-. leaves;—interpetiolar stipules and chlorophyll 

coneentrated—vein-slieaths. But Wheeler (1941 & 1943), Khan 
AA 

(1964), Smith (1980-) and S. Carter (1985-) are in favour of 


treating Chamaesyce as one of the subgenera of Euphorbia L. 


Eupherbia—into—a—number—of smati——genera—with—many.—new 

combi à ifricu 

Ssegregate—geners.— —?he—-present-study—&ise—follows. subgeneric 

treatment. 

Key to the sections 

la. Undershrubs or shrubs, stems stout; stipules always 
broadly sheathing; plants occurring only in coastal 
TeglOBS. s è a > s e s è, 1. Sect. Sclerophyllae 

b. Herbs, stems usually slender; stipules triangular, 
linear or rarely sheathy; plants usually occurring 
inlandse as raa io Na sa uersum ey We qw A D, ee Ta es a AA 

2a. Plants usually prostrate, rarely decumbent; cyathia 
usually in microphyllous branches, limbs of glands 
usually obscure. . . . . . . . 2. Sect. Chamaesyce 

b. Plants erect, decumbent or ascending; cyathia never ja 


microphyllous branches; limbs of glands usually distinct 


. . . . . . . . . . . . . . . . . . . . . . . . 3 
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3a. Branches strictly dichotomous; floral leaves always 
concealing the involucre. . . . . 3. Sect. Elegantes 
b. Branches not strictly dichotomous; floral leaves never 
concealing the involucre. . .. e e . e . «© . o 4 
4a. Cyathia in cluster; styles usually up to 0.5 mm long. 
wo* 0s 9. 79 wo wow o» 9o. s a4 4. Sect. Hypericifoliae 
b. Cyathia 1-2; styles always above 0.5 mm long. . . .. . . 


Ro d Wow ru uS ES e DES MT tes: Mm LOR 5. Sect. Longistylae 


Section 1. SCLEROPHYLLAE 

Euphorbia L. subg. Chamaesyce Raf. sect. Sclerophyllae 
(Boiss.) Hurusawa. Type:  Euphorbia atoto G. Forster. 

Chamaesyce S.F. Gray sect.  Sclerophyllae  (Boiss.) 
Hurusawa in J. Fac. Sci. Univ. Tokyo Bot. 6: 275. 1974; 
Koutnik in Allertonia 4: 338. 1987. Type: Chamaesyce atoto 
(G. Forster) Croizat. 

Euphorbia L. sect. Anisophyllum Roeper  subsect. 
Sclerophyllae Boiss. in DC., Prodr. 15(2): 12. 1862; Pax & 
Hoffmann in Engler & Harms, Pflanzenfam. (ed.2), 19c: 210. 
1931. Type: Euphorbia atoto G. Forster 

Undershrubs or shrubs, bushy, glabrous or sparsely hairy; 
roots thick; stems many from the base, stout. Leaves 
Opposite, obligue NANG eaei a Cyathia 
at stem apices, in small fascicles; limbs of glands small. 
Male florets few. Female floret: ovary glabrous; styles 


free. Capsules large. Seeds smooth. 
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Distrib. Australia, Hawaii Islands, India (ineluding 


Andaman—& Nicobar—tstands} and Polynesia; 35 species in the 


world, one in India. 


20. Euphorbia halophila Miq., Anal. Bot. Ind. 3: 16. 1852; 
Boiss. in DC., Prodr. 15(2): 13. 1862. Type: Malabar, Mahe 
et Tellissery, Hohenacker 725 (Holotype in K, Photo 1; 


Isotypes in U, Photo !). 


E. atoto auct. non G. Forster, 1786: Hook.f., Fl. Brit. 
India 5: 248. 1887; Cooke, Fl. Pres. Bombay 2: 572. 1906; Rama 
Rao, Fl. Travancore 351. 1914; Gamble, Fl. Pres. Madras 1275. 
1925; Sharma et. al., Fl. Karnataka 249. 1984; Nicolson et 
al., Interpr. Hort. Malab. 109. 1988. 

E. articulata Dennst. in Schlussel, Hort. Malab. 37. 
1818. Type:  Ven-pala Rheede, Hort. Malab. 10: 115, t. 58. 
1690 (Iconotype). 

E. pallens Dillwyn, Rev. Hort. Malab. 54. 1839. 

Indian name: Mal.: Venpala. 

Undershrubs or shrubs, up to 2 m high, erect, ascending 
or decumbent, glabrous or sparsely hairy, stems many from a 
thick  root-stock, stout, dichotomously branched; nodes 
thickened; internodes 1-3 cm long. Leaves opposite, shortly 
petiolate, ovate, ovate-oblong, oblique at base, entire at 
margin, acute to obtuse at apex, 2-3 by 1-1.5 cm, sparsely 
hairy on lower surface, coriaceous; mid- nerves prominent; 


petioles ca 2 mm long, channelled above; stipules united, 
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sheathy, fimbriate. Cyathia usually in terminal clusters; 
involücre turbinate, ca 2 by 1.5 mm; lobes 5, triangular, 
oblong, laciniate, hairy, as long as the glands; glands 4, 
rounded, ca 1 by 1 mm; limbs ef£—giande obovoid, slightly 
larger than the gland; peduncles ca 1 mm long, glabrous. Male 
florets: pedicels ca 0.5 mm long; £ilaments—articulate—over 
the—pedicets; anthers subglobose, transversely dehiscent; 
bracteoles filiform, ca 1.5 mm long, peripheral bracteoles 
deeply laciniate. Female floret:  gynophore ca 2 mm long, 
glabrous; ovary ca 4 by 2 mm, glabrous; styles 3, free from 
base, each bifid at apex; stigma capitate. Capsules obtusely 
keeled, 4-6 mm across, glabrous. Seeds oblong-ovoid, 2-2.5 by 
1.5-2 mm, smooth (Fig. 20; Photo 8). 

Fl. & Fr. Throughout the year, mostly during Jan.-Apr. 

Habitat. Occurs in moist sandy soil along sea-shores, 
amidst coconut trees or often along roadsides up to an 
altitude of 50 m. 

Distrib. INDIA:  Andaman & Nicobar Islands, Karnataka 
and Kerala (Map 5). 

Australia and Sri Lanka. 

Chromosome No. n = 8 (Hassal in Austr. J. Bot. 24: 640. 
1976). 

Uses. Latex used as abortifacient and emmenagogue 
(Ambasta, The Useful Plants of India 213. 1986). 

Notes. J.D. Hooker (1887) considers” 8. halophila Mig. 


as conspecific to E. atoto €.—Forster.  After—a comparative 


s otographs as well as speci 


NGA & 
e NZ 

"S. NU ] 
\ XE 

y 





Fig. 20. Euphorbia halophila Miq. : a. habit; b. cyathium; c. portion of involucre showing lobes, glands and 
limbs; d. male floret with bractcole; c. capsule; f. seed. 


213 
frem CAL, MH, PBL, PDA, NSW-and BRI it is found that both-ere 
distinct and E. atoto G. Ferster—does-not occur-in IndidS (X) 

Specimens examined. INDIA: ANDAMAN & NICOBAR ISLANDS: 
Katchal Is., Kadoo village, 18.2.1977, P. Chakraborty 5265; 
South Andaman Is., Escape Bay, Kurz s.n. (CAL); Car Nicobar 
Is., Kakana, 10.6.1974, N.G. Nair 1595 (PBL); North Unghe Is., 
28.4.1915, Parkinson 523 (CAL, DD); Car Nicobar Is., Great 
Cocos Is., Dec. 1899, Prain s.n. (CAL); March 1891, Prain 
S.n.(CAL); South Andamans, Rutland Is., 7.5.1904, Rogers 241; 
Neill Is., Ritchie’s Archipelago, 30.7.1904, Rogers 361; 
Katchal Is., West Bay, 2.4.1979, Vasudeva Rao 7498 (CAL). 
KARNATAKA: Coondapur, sea shore, Feb. 1892, Bhiva s.n. (BSI); 
Manglore Dt., Suratkal, 29.7.1978, Saldanha 2011 (CAL, IIS); 
South Kanara, Someshwar-Ullar, 3.8.1980, Saldanha 12041 (IIS). 
KERALA: Kasargode Dt., sea shore, 17.11.1972, T.A. Rao 10043 
(HIFP). 

AUSTRALIA: Old North Kennedy, Dunk Island, Sep. 1917, 
E.J. Banfield s.n. (NSW); Queensland, Cook Dist., Mutte Head, 


Cape York, Beach dune, 1.3.1990, P.I. Forster 6433 (BRI). 


section 2. CHAMAESYCE 
Euphorbia L. subg. Chamaesyce Raf. sect. Chamaesyce.Type: 
As for subg. Chamaesyce 
Euphorbia L. sect.  Anisophyllum Roeper  subsect. 
Chamaesyceae Boiss. in DC., Prodr. 15(2): 27. 1862, p.p.; Pax 


& Hoffman in Engler & Harms, Pflanzenfam. (ed. 2) 19C: 210. 
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1931; Hook.f. Fl. Brit. India 5: 252. 1887. Type: Euphorbia 
chamaesyce L. 

Herbs, usually prostrate, rarely decumbent, pubescent or 
glabrous. Leaves small.  Cyathia in microphyllous branches, 
usually 2-3 together, rarely solitary; limbs of glands usually 
obscure, or rarely larger than the glands. 

Distrib. There are about 100 species in the World 
belonging to this section mainly in the temperate region and 


in India 8 species are recognized. 


Key to the species 


la. Plants villous; seeds with 6-8 distinct, transverse 


I 


furrows and ridges . . . . . e s s e . © e e s e 2 
K-S dksdined 

b. Plants glabrous or puberulous; seeds smooth GE with Clase 

or obscure 42-5 transverse or irregular furrows and 

Lidg6S.w xe eos, WC ete, Es EB OR Ine cR C n Go CUR, A 3 


oain sue e 
2a. Leaves in nedes are distinctly larger than leaves in 


Other.parts4 internodes 0.5-1 cm long; limbs of glands 


unequal in size . . . . . e 21. E. granulata 
AH Rb oud Hx 


d d cu iln-nodes-are almest same Aa Se oes 
internodes 1.5-2 cm long; limbs of glands equal in size 
bah ae LO Ce RU A Re has es Je de ee DDB. coccinea 

o? 
3a. Roots or roots primordia in almost all nodes; leaves 


retuse at apex; stipules connate. < . . 23. E. serpens 


o 
b. Roots or roots primordia not in almost all nodes; leaves 


rounded, obtuse, subaeute-or acute-&t-ape*; stipules free 
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4a. All leaves in nodes are distinctly larger than leaves on 
branches; stipules cleft into 2-3, then each laciniate 
ehe e e m om m m n m e 24. E. clarkeana 
b. ‘eaves idi i os Sek a ip cate teen, 
stipules usually not cleft, triangular or oblong and 
laciniate. 60€ oc. Nia VES GS Zar evel NGT AB 
5a. Stems and leaves blackish green; capsules acutely keeled, 
strigose on keels . . . . . . . . . . 25. E. prostrata 
b. Stems and leaves green or glaucous green, pinkish grey; 
capsules obtusely keeled (except E. sebastinei), glabrous 
or pubescent 4 s.. s s o o s s o s o 6 
6a. Branches 3-6 from nodes; limbs of glands irregularly and 
clearly waWVy. s RR E. ow See 26. E. sebastinei 
b. Branches 1-2 from nodes; limbs of glands almost entire, 
Lu aEc PL 7 
7a. Stems and branches pinkish grey; internodes terete; 
capsules mature within the involucre. . . e . s e e . > 
W. RÀ Eo We OO del TEC Ro 1o RO ^w ag woo cw wo oA B. thymifolia 
b. Stems and branches green to glaucous green, rarely 
reddish brown, internodes ribbed; capsules mature outside 
the TAVOLUCE Ss. s e sce e a S. xe DA» ee Du. € dae ee a ee SB 
8a. Plants glabrous; leaves obliquely oblong, elliptic- 
oblong, 3-8 by 1.5-5 mm; limbs of glands indistinct . . 
& VD cde decer Go o AS o 9. Uc 1m 9. UV w 0 s. x0. B. heyneana 
b. Plants pubescent; leaves ovate to suborbicular, 5-12 by 


5-7 mm; limbs of glands distinct . . 29. E. lawsonii 
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21. Euphorbia granulata  Forsskal, Fl. Aeg.-Arab. 94. 1775; 
Boiss. in DC., Prodr. 15(2): 33. 1862; Hook.f., Fl. Brit. 
India 5: 252. 1887; Prain, Bengal Pl. 2: 925. 1903; Cooke, 
Fl. Pres. Bombay 2: 575. 1906; Blatter in Rec. Bot. Surv. 
India 7(2): 323. 1915; Blatter & Hallberg in J. Bombay Nat. 
Hist. Soc. 26. 970. 1919; Pax & Hoffmann in Engler & Harms, 
Pflanzenfam. (ed. 2.), 19c: 210. 1931; Maheshw., Fl. Delhi 
313. 1963; Reichb.f. & Schim.-Czeika in Fl. Iran 6: 16. 1964; 
Oommachan, Fl. Bhopal 341. 1977; Nair, Fl. Punjab Plains 236. 
1978; Kashyap, Fl. Lahore Dist. 227. 1980; Aitch., Cat. Pl. 
Punjab Sindh 132. E Smith in Fl. Pakistan 172: 10. 
1986. Type: [5: Arabia, 4Yemen Arab Republic) Al. Luhayyah & 
Hadie, E of Bayt al Fagih, 1763, | Forsskal s.n. (syntypes in C, 
Photo 1!). 

E. arillata Edgew. in J. As. Soc. Bengal 16: 1218. 1847. 
Hook.f., Hook. f., Fl. Brit. India 5: 252. 1887, pre. spn. 

E. turcomanica Boiss., Cent. Euphorb. 13. 1860 & in DC., 
Prodr. 15(2): 34. 1862; Prokh. in Fl. U.R.S.S. 14: 492. 1949; 
Reichb.f. & Schim.-Czeika in Fl. Iran 6: 16. 19647 R. Smith in 
Fl. Pakistan 172: 101. 1986, pre spn. 

E. aegyptica Boiss. var. indica Boiss. in DC., Prodr. 
15(2): 35. 1862. Type: Bombay, without collector's name (K, 
n.v.). 

E. granulata var. glabrata Boiss. in DC., Prodr. 15(2): 
34. 1862; Blatter in Rec. Bot. Surv. India 7(2): 323. 1915; 


Reichb.f., & Schim.-Czeika in Fl. Iran 6: 17. 1964, in adnot.; 
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Bhandari, Fl. Indian Des. 341. 1978; R. Smith in Fl. Pakistan 
172: 101. 1986, npre-—syn. 

E. granulata var. glabra Blatter 6 Hallberg in J. Bombay 
Nat. Hist. Soc. 26: 971. 1920, syn. nov. Type:  Jodhpur, 
Blatter s.n. (Holotype in K, n.v.). 

Chamaesyce granulata (Forsskal) J. Sojak in Cas. Nar. 
Muz. 140. 169. 1972. Type: As for E. granulata Forsskal. 

Indian names. Raj.: Dudheli; Tel.: Kliviol. 

Herbs, prostrate, up to 20 cm long, villous to sparsely 
hairy; stems many, spreading from a thick rootstock, branched; 
internodes 0.5-1 cm long, grey or pale yellow. Leaves 
opposite, ovate-oblong, subobovate, oblique at base, entire, 
obtuse or obliquely rounded at apex, 1-6 by 0.5-2 mm (leaves 
of ca 8 by 3 mm size are seen at nodes of mainstem and 
branches), hirsute or sparsely hairy on both surfaces or 
glabrous on upper surface; petioles ca 1 mm long, hairy; 
stipules ca 1 mm long, triangular, laciniate. Cyathia 
axillary or terminal, in microphyllous shoots, 2-3 together 
with small hirsute leaves; peduncles ca 1 mm long, hairy; 
involucre turbinate, ca 1.5 by 1 mm, hairy; lobes triangular, 
ciliate; glands 4, transversely oblong, cupular, ca 0.5 by 0.7 
mm, reddish-brown; limbs ef—-giernmes a little larger than gland, 
unequal, subentire at—apical—mersi-n, white or pink. Male 
florets: few in number; pedicel ca 0.5 mm long, glabrous; 
anther — subglobose, transversely dehiscent; bracteoles 
filiform, ca 1 mm long; peripheral ones laciniate, hairy. 


Female floret: gynophore ca 1 mm long, glabrous; ovary 
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subglobose, ca 1.5 by 1 mm, hirsute; styles 3, free from base, 
ca 0.7 mm long; stigma capitate. Capsules ovoid, obtusely 
keeled, or keeled, ca 2 by 2 mm, hispid-villous. Seeds 
oblong, obtusely tetragonous, ca l by 0.5 mm, transversely 6-8 
striate or irregularly rugulose, pale brown (Fig. 21). 

Fl. & Fr. Sept.-Dec. 

Habitat. Dry gravely soil, at an altitude up to 800 m. 
Common in plains along roadsides. 

Distrib. INDIA: Andhra Pradesh, Delhi, Gujarat, 
Haryana, Maharashtra, Punjab, Rajasthan and Uttar Pradesh. 

The occurrence of this species in Andhra Pradesh and 
Delhi are reported here for the frist time and the occurrence 
in Uttar Pradesh is based on literature (Map 5). 

Afghanisthan, Arabia, Egypt, Iran, Pakistan and Russia. 

Pollen grains. Subprolate; P/E 30-32/26 p (Anand et al., 
J. Econ. Tax. Bot. 3: 57. 1982). 

Chromosome No. n = 20 (Perry in Amer. J. Bot. 30: 535. 
1943). 

Ethnobotany. Latex is used as an antidote for scorpion 
sting (Shekhawat & Sunil Anand, J. Econ. Tax. Bot. 5: 54}. 
1984). 

o gmouhi : 

Notes.  This-species is allied to E. clarkeana Heek-t., 
but can be easily recognised mainly by the villous nature of 
the plant, minute leaves and distinct limbs of glands. 4 


de 





ari tarid areas IS cies is somewha . 





Fig.21. Euphorbia granulata Forsskal: a. habit; b. cyathium; c. portion of involucre showing lobes, glands and 
limbs; d. capsule; e. seed. 


h Avid and Seminarid Aas E: granulate pU E 
b Ks cy on this akavattey 
Hence the two Mox ui ME Boiss. and glabra Blatter are 
ineluded—n—the—species—as—eynenyms. °% vehe pn inen 
Specimens examined: ANDHRA PRADESH: Hyderabad Dt., 
Khanole forest, 6.4.1911, Dyaram Mirdas s.n. (CAL). DELHI: 
Delhi, 23.11.1879, Clarke 23418 (CAL). GUJARAT:  Rajkot, 
11.10.1953, Santapau 1053 (BLAT). HARYANA: Hissar Dt., 
Barwala, 3.3.1962, V.J. Nair 19879; Hissar Dt., Fatchbai, 
15.2.1962, N.C. Nair 25961; Hissar Dt., Barwala, 13.1.1962, 
V.J. Nair 19263 (BSD); Hissar Dt., Babran, 23.9.1946, Raizada 
21027 (DD). PUNJAB:  Mahendra, 15.3.1962, N.C. Nair 20594; 
Dabali, 20.2.1963, N.C. Nair 26161 (BSD); Multan Dt., 
Pirawala, 4.12.1963. Parker 3295 (DD); Porg-Dam, 22.4.1972, 
Misra-47179 (CAL); Ferozpur, March 1843, Thomson s.n. (CAL). 
RAJASTHAN: Suratgarh, 26.6.1959, Jain 45119 (BSI); Jodhpur, 
March 1868 King 6685 (DD); Jaisalmer Dt., without locality, 
240 m, 4.11.1981, Pandey 7806 (CAL, BSJO); Barmer Dt., Mataji 
temple hills, 4.10.1960, R.S. Rao 66854 (BSI); Jodhpur Dt., 
Kanhana-Compt IV , 20.10.1972, Raten Singh 183 (BSJO); Bikanar 
Dt., Ridmalas?, 203 m, 19.3.1975, Roy 2732 (CAL, BSJO); Pali 


Dt., near CAZRI farm, 230 m, 5.11.1974, Shetty 1329 (BSJO). 


22. Euphorbia coccinea Roth, Nov. Pl. Sp. 228. 1821; Boiss. 
in DC., Prodr. 15(2): 37. 1862; Hook.f., Fl. Brit. India 5: 
248. 1887; Cooke, Fl. Pres. Bombay 2: 572. 1906; Rama Rao, Fl. 
Pl. Travancore 351. 1914; Santapau in Bull. Bot. Soc. Bengal 


8: 13. 1954; Sharma et al., Fl. Karnataka 249. 1984; Singh, 
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Fl. E. Karnataka 2: 565. 1988. Type: India Orientali, Heyne 
S.n. (Holotype in B ? n.v.). 

Chamaesyce coccinea (Roth) J. Sojak in Cas. Nar. Muz. 
140: 169. 1972. Type: As for E. coccinea Roth. 

Herbs, prostrate, up to 15 cm long, hirsute; stems 
spreading from thick rootstock, internodes ca 1.5-2 cm long. 
Leaves distant, opposite, sessile or subsessile, ovate-oblong, 
obliquely-oblong, oblique at base, entire at margins, obtuse 
or subrotund at apex, 5-7 by 3-5 mm, sparsely pubescent, on 
upper surface, hirsute on lower surface; nerves obscure; 
stipules triangular, laciniate.  Cyathia axillary, solitary; 
peduncles ca 1.5 mm long, hairy; involucre turbinate, ca 1.5 
by 1.2 mm, white hispid outside; involucral lobes triangular 
or oblongoid, fimbriate, as long as the gland; glands 4, 
transversely oblong, ca 0.2 by 0.1 mm, yellow; limbs cf-gtends 
obovate, ca 1 by 1.5 mm, entire at lateral margins, slightly 
undulating at apical margin, pale pink. Male florets: few, 
shortly  pedicellate; pedicel ca 0.5 mm long; anther 
subglobose, transversely dehiscing; bracteoles filiform, ca 
1.2 mm long. Female floret: gynophore ca 2 mm long, glabrous; 
ovary subglobose, ca 2 by 2 mm, covered with long white hairs; 
e or nearl to middle, 


styles 3, (slender, connate at bas 






Ca 





1 mm long? each bifid at apex; stigma capitate. Capsules 
subglobose, 3-4 by 3-4 mm across, obtusely keeled, hirsute. 
Seeds oblong, subquadrangular, ca 1 by 0.5 mm, with 6-7 


transverse striations on faces, reddish brown (Fig. 22). 


Fl. & Fr. June-Oct. 





Fig. 22. Euphorbia coccinea Roth: a. habit; b. cyathium; c. male floret with bracteole; d. capsule; e. sced. 
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Habitat. On gravely soil along stream beds at an 
altitude of 300 m. Rare. 

Distrib. INDIA: Goa, Karnataka, Maharashtra and 
Rajasthan. L Na? E]. 

Firs k e 

This. species—is reported hese from Rajasthan, fer—the 
first—time (Map 5). 

Rama Rao (1914) reported this species from Kerala, but no 
Specimen was seen from this state either in field or in 
herbarium. 

Pollen grains. Medium, sub-prolate, P : E 29-32; 20-22 
pm, trizonocolporate, fossaperturate (Daisy Thomas, 
unpublished, 1986). 

Notes. Boissier (1862) places this species in subsect. 
Chamaesyceae, next to E. hispida Boiss. J.D. Hooker (1887) 
transfers it to the subsect. Elegantes placeing it next to E. 
erythroclada Boiss. However, the non-imbricating upper leaves 

, Phacamend 
and prostrate habit favour the treatment of Boissiers(t®®&). 
Ks Cocernen 
Though the prostrate and villous nature bring ik closer to 
E. granulata ForssKal, E. coccinea, differs in the shape and 
size of leaves and comparatively larger limbs of glands. 

Specimens examined. GOA, DAMAN & DIU: Daman airport, 
Delvada, 29.6.1964, M.Y. Ansari 98538 (BSI). KARNATAKA: 
Bijapur Dt., Badami, Aug. 1892, Cooke s.n. (BSI). 
MAHARASHTRA: Pune, 300 m, Aug. 1913, Bell 4161; Pune, 360 m, 
Aug. 1919, Bell 6231 (BLAT); Ahamadnagar, without date, Hugel 
1422 (U, Photo !); Kharpudi hills, 660 m, 5.8.1961, 


Janaradhanan 71822; Pune Dt., Takali, 28.8.1964, Janardhanan 
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98883; Purandhar Dt., Devighat, 19.7.1963, R.S. Rao 86571 
(BSI); Nandur, Madhmashwar Sanctuary, Khandgaon, 13.3.1985, 
Shinde 384 (BLAT). RAJASTHAN: Ajmer, 28.12.1888, Lourie 8405 


(DD). 


23. Euphorbia serpens Kunth in H.B.& K., Nov. Gen. Sp. Pl. 
2: 52. 1817; Boiss. in DC., Prodr. 15(2): 29. 1862; Wheeler in 
Rhodora 43: 198. 1941; Mitra in J. Bombay Nat. Hist. Soc. 68: 
852. 1971; Bennet, Fl. Howrah Dist. 204. 1979; R. Smith in Kew 
Bull. 32: 76. 1978 & in Fl. Pakistan 172: 99. 1986; Ping-Sheng 
in Rheedea 1: 48. 1991. Type: Venezuela, Sucre, in Umbrosis 
Cumanae prope Bordones et Punta Arya, Bonpland 407 (Holotype 
in P, Photo !; Isotype in P, Photo!). 

E. microphylla auct. non Roth 1821: Hook.f., Fl. Brit. 
India 5: 252. 1887, p.p.; Prain, Bengal Pl. 2: 925. 1903, p.p. 

E. orbiculata Kunth var. jawaharii Rajagopal & Panigr. in 
Taxon 17(5): 547. 1968; Mitra in J. Bombay Nat. Hist. Soc. 
68(3): 854. 1971, pro syn. 

E. makinoi Hayata in J. Coll. Sci. Tokyo 30: 262. 1911; 
Mitra in J. Bombay Nat. Hist. Soc. 68: 854. 1971, pro syn. 

Chamaesyce serpens (H.B.K.) Small, Fl. SE. U.S.A. 709. 
1903. Type: As for E. serpens Kunth. 

Herbs, annual, prostrate, glabrous, up to 20 cm long; 
stems branched; nodes thickened, with roots or at least with 
root primordia at nodes; internodes 0.5-1.5 cm long, pale 
pink or pale green. Leaves opposite, subquadrate to oblong, 


obliquely cordate at base, entire, retuse at apex, 4-6 by 3-5 
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mm, pale green below, green above; petioles ca 1 mm long; 
stipules united, scaly, triangular, ca 0.5 mm long, incised. 
Cyathia axillary, 2-3 together in microphyllous shoots; 
peduncles 1-2 mm long, glabrous; involucre turbinate, 1-1.5 by 
1-1.5 mm; involucre lobes laciniate, minutely hairy; glands 4, 
transversely oblong, ca 0.2 mm long, purplish; limbs of glands 
subentire, whitish, a little broader than the gland. Male 
florets: few in number, ebracteolate, pedicel ca 1 mm long; 
anther subglobose, transversely dehiscing, pinkish when 
mature. Female floret: gynophore ca 0.8 mm long; ovary 
glabrous, ca 1 by 1.5 mm; styles ca 0.5 mm long, each bifid 
from middle; stigma capitate. Capsule subglobose, ca 1.5 mm 
across, glabrous. Seeds ovoid, subtetragonal, ca l by 0.7 mm, 
smooth, pinkish brown (Fig. 23). 
Fl. & Fr. Throughout the year. 
Habitat. (Native of Tropical America, introduced into the 


AW 
Mediterranean regions, Asia and Africa p 1986) fommon in 






gardens, wastelands, and other moist areas in fields/as weeds 
occurring up to an altitude of 500 m. 

Distrib. "INDIA: Andhra Pradesh, Goa, Karnataka, Madhya 
Pradesh, Maharashtra, Rajasthan, Tamil Nadu, Uttar Pradesh and 
West Bengal (Map 5). 

Pollen grains. Subprolate P/E 25-28 / 20-23 p. (Anand et 
al. in J. Econ. Tax. Bot. 3: 57. 1982). 

Chromosome No. n = 12 (Datta in Taxon 16: 398. 1968, 


under E. bombaiensis Santapau; 2n = 24 (Datta in Sci. & Cult. 


34: 398. 1968, under E. bombainensis Santapau. 





Fig. 23. Euphorbia serpens Kunth: a. babit; b. nodal portion showing stipule and cyathium; c. cyathium; d. 
portion of involucre showing lobes, glands and limbs; e. malc floret; f. seed. 


Notes. 


species with those of E. heyneana Sprengél (as E. microphylla 


Heyne). 


E. serpens Kunth is allied to E. orbiculata Miq:, another 


tropical American species, 


10 € bool al 
J.D. Hooker (1887) mixed t 


between 


as well as E. 
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S pe cd ioca 


of this 


The main differences etf these three species are as follows: 


E. serpens 


Herbs prostrate, 


nodes with root. 


Leaves entire, 


retuse at apex. 


Stipules united, 
irregularly 


toothed. 


Specimens examined. 


Dt.,  Talapadi, 


30.12.1901, 


E. orbiculata 


Herbs decumbent, 


nodes with root. 


Leaves obscurely 
denticulate, 
notched-mucronu- 
late at apex. 
Stipules free, 
deeply laci- 


niate. 


INDIA: 


ANDHRA PRADESH: 


Bourne 3299; 


E. heyneana 


Herbs prostrate; 
nodes without 
root. 

Leaves entire to 
serrulate, obtuse 


or acute at apex. 


Stipules free, 


laciniate. 


heyneana Sprengel. 


Godavari 


Godavari  Dt., 


Rajamundry, Jan. 1885, Gamble 15896; Chittoor Dt., Vayalpad, 


850 m, 14.5.1918, Fischer 4347 (CAL); Anantapur Dt., 
Dhaniyanicheruvu, Kadivi, 16.10.1982, Pullaiah & Yesoda 842; 
West Godavari, Gobanapalayam, 25.1.1958, Subramanyam 5152 

(MH); Nagarjuna Valley, 28.11.1961, Thothathri 9831 (CAL); 


Krishna Dt., 11.4.1984, Venkanna 5085 (MH). GOA, DAMAN, DIU: 


225 
Nagar-Haveli,  Dhapsa, 16.11.1970, Ansari 127235 (BSI). 
KARNATAKA: Raichur Dt., Gangavati, 10.6.1979, Manohar & 
Kesavamurthy 8228 (IIS). MADHYA PRADESH: Jabalpur, 
23.11.1889, Duthie 9737 (DD); Mandla Dt., Malimshgon, 
.9.4.1983, Lal & Kumar 34511 (BSA); Hoshangabad, Seoni, 
21.12.1962, Panigrahi 6262 (CAL). MAHARASHTRA: Thana Dt., 
Thana, 12.6.1967, Billore 110910; Akola Dt., Palode, 1.3.1978, 
Kamble 152961; Pune Dt., Lonavala, 24.4.1964, Venkata Reddy 
97708 (BSI). RAJASTHAN: Ganganagar Dt. Kumbharuwali, 
7.10.1977, Roy 4926 (BSJO, CAL). TAMIL NADU: Coimbatore, 
25.10.1988, Binojkumar s.n.; Thanjavur Dt., Thiruthurapundi, 
50 m, 21.5.2978, Nair 56590; Salem Dt., Horappur, 16.2.1915, 

Arno ons 

EN SANGA ooi APA DAR 11633 (MH). UTTAR PRADESH: 
Saharanpur Dt., Balawali, July 1984, Murthy & Goel 657 (BSD); 
Allahabad Dt., Daraganj, 16.8.1965, Panigrahi & Rajagopal 2491 
(BSA). WEST BENGAL: Calcutta, Dum Dum, 2.9.1966, Basu 9; 
Howrah Dt., Chengail, 15.5.1963, Bennet 251; Asram, 9.6.1968, 
Guha Bakshi s.n.; Hijili, Midnapur Coast, 25.8.1966, Mukherjee 


4496 (CAL). 


24. Euphorbia clarkeana Hook.f., Fl. Brit. India 5: 253. 
1887; Cooke, Fl. Pres. Bombay 2: 578. 1906; Duthie, Fl. 
Gangetic Plain 2: 82. 1911; Bamber Pl. Punjab 523. 1916; 
Blatter & Hallberg in J. Bombay Nat. Hist. Soc. 26: 970. 1920; 
Maheshw., Fl. Delhi 313. 1963; Bhandari, Fl. Indian Des. 339. 
1978; Nair in Rec. Bot. Surv. India 11(1): 236. 1978; Shah, 


Fl. Gujarat 621. 1978; Sharma & Tiagi, Fl. N.E. Rajasthan 372. 
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1979; Sharma et al., Fl. Karnataka 2: 243. 1984; Chowdhery & 
Wadhwa, Fl. Himachal Pradesh 638. 1984; R. Smith in Fl. 
Pakistan 172: 102. 1986; Singh, Fl. E. Karnataka 2: 505. 1988. 

Type: India, Delhi, 22 Oct. 1874, C.B. Clarke 23310A 
(Lectotype in K, Photo 1). 

E. heyneana auct. non Sprengel 1831: Boiss. in DC., 
Prodr. 15(2): 35. 1862. var. scindica Boiss. in DC., Prodr. 
15(2): 36. 1862. syn. nov. Type: Scinde, Stocks 1188 
(Holotype in K !). 

Chamaesyce clarkeana (Hook.f.) J. Sojak in Cas. Nar. Muz. 
140. 169. 1972. Type: As for E. clarkeana Hook.f. 

Herbs, prostrate or decumbent, up to 25 cm high; stems 
branched, branches filiform, sparsely hairy; nodes annular; 
internodes 1.5-2.5 cm long. Leaves opposite, subsessile, 
obliquely-oblong to oblong, entire or minutely denticulate 
towards the apex, oblique at base, obtuse at apex, 0.3-1.3 by 
0.1-0.6 cm, glabrous; petioles ca 1 mm long (leaves eee 
are distinctly larger); stipules 2-3-clefted, each 
furtherlaciniate. Cyathia terminal, axillary, 1-3 in 
microphyllous shoots; peduncle ca 1 mm long, glabrous; 
involucre campanulate; ca 1 by 0.7 mm, glabrous; involucral 
lobes triangular, hairy, exceeding the gland; glands 4, 
minute, rounded, 0.1-0.2 mm across, pinkish; limbs of glands 
as much as the glands. Male florets: few, pedicel ca 0.2 mm 
long; anthers subglobose, transversely dehiscing; bracteoles 
setaceous, ca 1 mm long. Female floret: gynophore ca 1 mn 


long; ovary ca 2 mm diam. glabrous or sparsely hairy; styles 
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Fig.24. Euphorbia clarkeana Hook. f.: a. habit; b. nodal portion showing stipules and cyathium; c. male floret 
with bracteole; d. capsule; e. seed. 
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3, each bifid; stigma capitate. Capsules subglobose, obtusely 
keeled, 2.2-3 by 2-2.5 mm, glabrous. Seeds obovoid to 
oblongoid, quadrangular, 1.2-1.5 by 0.6-0.8 mm, smooth or 
obscurely 2-3 transverse striations, reddish brown (Fig. 24). 

Fl. & Fr.  Aug.-Nov. 

Habitat. Occurs in sandy soil, field and open moist 
areas at an altitudes of 100-3200 m. 

Distrib. INDIA: Andhra Pradesh. Delhi, Gujarat, 
Haryana, Punjab, Rajasthan and Uttar Pradesh. Ltiap- €] 

Fist yepert Bem 

The—eecurrence in Rajasthan and Uttar Pradesh are 
reported—-here—fer the first time (Map—5.). 

Afghanisthan and Pakistan. 

Pollen grains. Sub-prolate, 31 x 24 yg (Khan, J. 
Palynology 4: 32. 1968). 

Chromosome No. n - ll (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 218. 1978). 

tn KE voro Ip s 

Notes. J.D. Hooker, (1887) cited 5 Spseineng Bapa c 
India, Royle s.n. (K); Indta,Bethi,22Cet 41674, C.B. Clarke 
23310 A & C (K); bahoxre, Edgeworth s.n. (K) and behere, 
Thomson s.n. (K) as types of this species. A.R. Smith (1986) 

yaiku then 

erroneously cited Clarke 23310A as holotype, inetead—of 


he v) Ko dade 
lectotype and his choice is followed here. 


E. clarkeana Haekef. is allied to E. granulata Fersskal- 
but differs by the plants being almost glabrous; leaves oblong 
or obliquely-oblong; limbs of glands as long as the gland. On 
the contrary E. granulata Ferssket is almost hirsute; leaves 


are ovate-oblong and limbs of glands are larger than glands. 
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E. clarkeana Hook.f. is also allied to E. jodhpurensis Blatter 
&Hetiperg, but differs by its prostrate or decumbent habit, 
leaves below 1.5 cm long and limbs of glands indistinct. 
Specimens examined. ANDHRA PRADESH: Hyderabad, 
19.5.1911, Ramchandani 3464 (DD). GUJARAT:  Veraval Coast, 
22.8.1960, M.Y. Ansari 63889 (CAL); Surat Dt., Jonpur, 
Mangalpur, 22.8.1952, Bole 688 (BLAT); Little Rann, 12.9.1968, 
Raghavan 11460; Adesar, 13.9.1968, Raghavan 114712; Narayana 
Sarover, 17.9.1968, Raghavan 114930; Chal byet, 24.9.1968, 
Raghavan 115118 (BSI); Rajkot, Pradumma part, 20.8.1952, 
Santapau 14615; Saurashtra, 20.10.1953, Santapau 16859; 
Broach, 21.8.1959, Shah 261 (BLAT). HARYANA: Hissar Dt., 
9.8.1885, Duthie 4375 (DD); Hissar Dt., Oct. 1897, Harsukh 
20688 (CAL); Hissar Dt., Badopal, 31.7.1961, N.C, Nair 16228 
(BSD). PUNJAB: Punjab, without precise locality, 25.5.1971, 
Aitchison 1069; Gurdaspur, Nana, 25.8.1969. Bhattacharyya 
39252 (BSD); Ladakh, Khaltsa, 2900 m, 15.9.1970, Bhattacharyya 
41171; Lahul Dt., Keylong, 3200 m, 7.8.1971, Bhattacharyya 
45157 (BSD). RAJASTHAN: Jaipur, 8.12.1958, Jordon 47052 
(BSI); Tonk Dt., along the way to Niwai to Hagikikothi, 225 m, 
14.5.1977, Pandey 4758; Jaisalmer Dt., Sudasari R.F., 250 m, 
5.11.1981, Pandey 7847; Bikaner Dt., Chattargarh to Suratgarh, 
20.9.1975, 168 m, Roy 2120 (CAL, BSJO); Churu dt., 
Prataphostel, Sardar Shlier, 1025 m, 24.7.1976, Roy 2756 
(BSJO); Jodhpur Dt., Buriganga, 20.10.1972, Ratan Singh 183 
(CAL, BSJO); Jodhpur Dt., Piavu village, 31.10.1972, Shetty 


253 (BSJO); Jaisalmer Dt., Phalsund, 22.8.1964, Wadhwa 4759 A 
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(BSA). UTTAR PRADESH: Meerut Dt., Bajhpur, 12.12.1885, Duthie 
4865; Agra, 31.12.1885, Duthie 4868 (DD); Aligarh, 7.11.1889, 
Duthie 6709; Agra, 20.9.1934, Paliwal 59; Dehra Dun, Khari, 


20.7.1888, Williams 9182 (DD). 


25. Euphorbia prostrata Aiton, Hort. Kew. ed. 1. 2: 139. 
1789; Boiss. in DC., Prodr. 15(2): 47. 1862 & Icon. Euphorb. 
t. 17. 1866; Hook.f., Fl. Brit. India 5: 266. 1887, in adnot; 
Gamble, Fl. Pres. Madras 2: 1276. 1921; Mayuran., Fl. Madras 
261. 1929; Santapau in Bull. Bot. Soc. Bengal 8: 16. 1954; 
Backer & Bakh.f., Fl. Java 1: 503. 1963; Khan in Notes, R. 
Bot. Gard. Edinb. 25: 162. 1964; R. Smith in Kew Bull. 26: 
266. 1972; Shah, Fl. Gujarat 625. 1975; Nair, Fl. Bashwar 
Himalayas 225. 1977; Babu, Herb. Fl. Dehra Dun 459. 1977; 
Sharma, Fl. NE. Rajasthan 376. 1979; Short & Vickery in Hara 
et al., Enum. Fl. Pl. Nepal 3: 196. 1982; Rani in ^ Matthew, 


Fl. Tamilnadu Carnatic 1436. 1983; Mukherjee, Fl. Pachmarhi 


A. 
273. 1984; R. Smith in Fl. Pakistan 172: 106. 1986; Singh, Fl. 


L 
E. Karnataka 2: 569. 1988. Type: Cult. Kew 1758, from seed 
collected in the West Indies, Miller s.n. (Holotype, in BM, 
Photo 1). 

Euphorbia chamaesyce auct. non L. 1753: şanə» Chandrab. 
in Henry et al., Fl. Tamil Nadu 2: 227. 1987; Shah & Yogi in 
J. Bombay Nat. Hist. Soc. 69: 448. 1972; Raizada, Suppl. Fl. 
Gangetic Plain 247. 1976; Nair, Fl. Punjab 238. 1978; Verma et 


al., Fl. Raipur 339. 1985; Naithani, Fl. Pl. India, Nepal, 


Bhutan 376. 1990. 
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Chamaesyce prostrata (Aiton) Small, Fl. SE. U.S.A. 713. 
1903; Hurusuwa, J. Fac. Sci. Tokyo 6: 287. 1954; R. Rao & 
Razi, Synop. Fl. Mysore Dist. 467. 1981. Type: As for E. 
prostrata hiton 

E. callitrichoides Kunth in H.B.& K., Nov. Gen. Sp. 2: 
52. 1817; Boiss. in DC., Prodr. 15(2): 47. 1862, pra syn. 

E. tenella Kunth in H.B. & K., Nov. Gen. Sp. 2: 53. 1817; 
Boiss. in DC. Prodr. 15(2): 47. 1862, jpixe-syn. 

E. trichogona Bertoloni, Novi Comment. Acad. Sci. 
Bononiensis 6: 436. 1844; Boiss. in DC., Prodr. 15(2): 47. 
1862, brxe-syn. 

Indian name. Hindi: Dudhia. 

Herbs, prostrate, up to 20 cm long, roots long, slender; 
stems many from base, blackish-green, each branched or 
unbranched, filiform, glabrous or younger shoots sparsely 
hairy; nodes thickened, internodes 1-2 cm long, terete. Leaves 
opposite, shortly petiolate, obliquely oblong, oblique at 
base, entire or minutely serrulate towards the apex, obtuse at 
apex, 3-8 by 1-5 mm; nerves obscure, blackish green on upper 
surface, pale green beneath, glabrous or sparsely hairy at 
lower side towards the margin; petioles ca 1 mm long; stipules 
laciniate, ca 0.5 mm broad. Cyathia axillary, ee cun 
microphyllous branches; peduncles ca 3 mm long; involucre 
campanulate, ca 1 by 0.7 mm; lobes triangular, ciliate; glands 
4, minute, rounded, ca 0.5 by 0.3 mm, purple; limbs of glands 
as large or a little larger than the glands. Male florets: 


few, usually 2~3; pedicels ca 1 mm long; anther subglobose, 
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Fig.25. Euphorbia prostrata Aiton: a. habit; b. nodal portion; c. portion ol involucre showing lobes and glands; 
d. capsule; e. sced. 
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transversely dehiscing, pink. Female floret: gynophore ca 1l 
mm long; ovary subglobose; styles 3, short, free from base, 
each bifid at apex; stigma capitate. Capsules ovoid, ca 1.2 
by 1 mm, acutely keeled with 2-3 rows of hairs on the keels. 
Seeds oblong, tetragonous, ca 0.7 by 0.5 mm, transversely 
rugose with 4-5 oblique ridges, pale brown (Fig. 25). 

Fl. & Fr. More or less continuously throughout the 
year.. 

Habitat. Common in moist sandy soil in gardens and 
cultivated fields, up to 1000 m altitude. (Native of tropical 
and subtropical America and introduced into many parts of the 
Old World fr. Smith, 1986). 

Distrib. INDIA: Andaman & Nicobar Islands, Andhra 
Pradesh, Goa, Gujarat, Haryana, Karnataka, Kerala, Madhya 
Pradesh, Maharashtra, Rajasthan, Tamil Nadu, Uttar Pradesh and 
West Bengal (Map 5). 

Pollen grains. Prolate, spheroidal P/E 24/22 p (Anand et 
al. J. Econ. Tax. Bot, 3: 57. 1982). 

Chromosome No. n = 9 (Datta in Taxon 16: 346: 1967); 2n 
= 20 (Munir & Choudhari in Taxon 19: 267. 1970). 

_Ethnobotany. The plant is made into a paste and applied 
Agani st < 
fer mumps by Irulas of Coimbatore District (First report). 

Notes. In certain Indian Floras the specific epithet 
used for this species is E. Chamaesyce y. with E. prostrata 
Aitón as synonym. However, both the species are distinct and 
the former does not occur in India. E. prostrata<Aitom can be 


differentiated from E. Giang HE by its blackish green 
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leaves, and the acutely keeled, capsules with hair on ene eol 
vu eo» alt purn P wt e 
K . laka £5 PV anol ry (byah set— 4 
keels only. E. aa Me is a very common invasive weed 


found throughout the Mediterranean and in most parts of Europe 
and North America. E. prostrata is also of American origin, 
bsc it was introduced to Asia long baek. “7: 

Specimens examined. INDIA;  ANDAMAN & NICOBAR ISLANDS: 
South Andamans, Corbyns Cove, 7.3.1973, Balakrishnan 42 (MH); 
Middle Andamans, Rangat Bay, 19.7.1974, Bhargava 1801; Little 
Andaman, Hut Bay, 6.5.1975, Bhargava 2401 (CAL); Little 
Andaman, Lebanor, 19.4.1964, Ellis & Ramamurthy 18892 (MH); S. 
Andamans, April 1890, King s.n. (CAL). ANDHRA PRADESH: 
Visakhapatnam Dist., Forest near  Arakku, 24.8.1960, 
Balakrishnan 10801 (MH); Visakhapatnam, Lakshmipuram, May 
1900, Barber 1726; Godavari Dt., Samalkota, 26.8.1902, Barber 
4507; Chitoor Dt., Horsley Konda, 16.5.1923, Fischer 4951 
(CAL); Hyderabad Dt., along Moosi river bank, 833 m, 
24.6.1958, Sebastine 5938; East Godavari, Maredumilli, 600 m, 
22.6.1965, Subbarao 24255 (MH). GOA, DAMAN & DIU: Goa, 
Masarde near Valpoi, 2.5.1963, Kanodia 88359; Ordoford forest, 
24.8.1963, Kanodia 89481 (BSI). GUJARAT:  Shatrunja hills, 
19.8.1960, Rao 63678; Adesar, 13.8.1968, Raghavan 114707 
(BSI); Ahamad Nagar, 21.9.1914, Saxton 432 (CAL). KARNATAKA: 
Mysore, 1000 m, July 1918, R.D. Ansari 83394; Mysore Dt., 
Bandipur, 600 m, 26.4.1965, Naithani 23923; Bangalore, 1918, 
R.D. Ansari 389 (MH). KERALA: Kottayam Dt., Nalukonda, 
27.12.1983, Antony 7; Thiruvananthapuram Dt., Kottur R.F., 175 


m, 4.4.1973, Joseph 44040; Kollam Dt., Kollam, 22.5.1978, C.N. 
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Mohanan 55743; Kottayam, Jan. 1954, Moss 96510; Kannur Dt., 
Kuthuparamba, 75 m, 23.1.1979, Ramachandran 59166; Palakkad 
Dt., Olavakod, 75 m, 1.6.1964, Vajravelu 19151 (MH).  MADHYA 
PRADESH: Sagar Dt., Hirapur forest, 475 m, 31.10.1960, 
Balakrishnan 11404; Hoshangabad Dt., 300 m, 28.9.1960, Joseph 
11075; Rewa Dt., Roopsagar lake side, 8.2.1959, Sebastine 
7654; Jabalpore Dt., Keendwara, 472 m, 13.3.1962, Sebastine 
13954; Bastar Dt., Keskal, 630 m, 24.8.1959, Subramanyam 8614 
(MH). MAHARASHTRA: Ratnagiri Dt., Danoli, 26.5.1965, Cherian 
105450; Bombay Bhuj, Sharad garden, 1.2.1957, Jain 11649; 
Ratnagiri Dt., Sindhudurg, 28.9.1970, Kulkarni 12124 (BSI); 
Pasaranighat, 30.6.1956, Puri 3841 (CAL); Pune, 16.7.1960, 
Wadhwa 64339 (BSI). ORISSA: Padampur, 29.10.1959, Panigrahi 
20530 (CAL).  RAJASTHAN: Jodhpur, Balsamad, 30.7.1958, Jain 
40147; Ajmir, Panchatumop, 20.3.1959, Jain 49661 (MH); Bikaner 
Dt., Shivbarie, 23.9.1975, Roy 2138 (CAL); Mount Abu, Dilwara, 
14.10.1958, Takaka 46491 (BSI). TAMILNADU: Pudukottai, 
Narthamalai, 125 m, 25.6.1984, Arulappan 17 (MH); Madurai Dt., 
Kodaikanal Ghat, 7.7.1901, Bourne 2137 (MH); Madras, Thapauli, 
17.8.1901, Bourne 2438 (PCM); South Arcot, Melpal, 28.8.1899, 
Barber 1066; Madras 19.1.1899, Barber 89; Coimbatore, Saibaba 
Colony, 467 m, 22.11.1964, Chandrabose 28608; Chengalput Dt., 
Vedanthangal Sanctuary, 120 m, 26.9.1976, Henry 45446; 
Tirunelveli Dt., Sivapuri, 225 m, 7.11.1962, Joseph 15108 
(MH); Madras, July 1921, Mayuranathan s.n. (MMH); South Arcot 
Dt., Palur, 23.8.1930, Narayanaswamy 4108; Rangappanur Forest, 


200 m, 10.2.1983,  Ramamurthy 77465;  Tirunelveli  Dt., 
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Map 5. Distribution: 


a E. halophila Miq. 

a E. granulata Forsskal 
. E. coccinea Roth 

^ E. serpens Kunth 

m E. clarkeana Hook.f. 
* E. prostrata Aiton 
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Manimuthar dam site, 300 m, 24.6.1957, Sebastine 3575; 
Ayyanarkoil forest, 250 m, 17.3.1970, Vajravelu 33862 (MH). 
UTTAR PRADESH: Philibit, 16.9.1972, Malhotra 50856; 
Mussoorie, 7.10.1898, Mackinnon s.n.; Allahabad, Naini, Jumna 
Bank, 22.7.1964, Rajagopal 3111 (CAL). WEST BENGAL: Howrah, 


B. Garden, 18.6.1881, Garden Curator s.n. (CAL). 


26. Euphorbia sebastinei Binojk. sp. nov. 

A E. thymifolia L. sed plantis decumbentis; nodis multo 
incrassatis,  multiramis; limbis  glandulorum glandibus 
majoribus, prominentibus; capsulis extra involucrem 
NAUN NT seminibus obscure sulcatis vel levigatis, 
differt. 

Typus: India, Andhra Pradesh, Hyderabad, Moosi river 
bank, 833 m, 26.6.1958, K.M. Sebastine 5975 (Holotypus in CAL; 
isotypi in K, MH) Gujarat: Dwaraka, 17.4.1954, Kaul 9061 
(paratype in LWG). 

Herbs, decumbent, 10-20 cm high, pubescent; stems many 
from a thick rootstock, rigid; branches 3-6 i on almost all 
nodes, stramanaceous; nodes annular; internodes 1-1.5 cm long, 

Me hp A branky 
terete. Leaves subsessile, crowded towards the—apex, oblong, 
elliptic-oblong, oblique at base, acute or apiculate at apex, 
serrate aLeng-meaergins, 5-10 by 3-5 mm, pubescent on both the 
surfaces; nerves obscure; stipules triangular, laciniate, ca 
2 mm long. Cyathia terminal, solitary; or 2-3 together with 


microphyllous leaves; peduncles ca 1 mm long, hairy; involucre 


turbinate, ca 1 by 1 mm, hairy; lobes triangular, toothed, 





a. habit; b. nodal region showing stipule; c. cyathium; d. portion of 


Fig. 26. Euphorbia sebastinei Binojk.: 


f. capsule; g. seed. 


involucre showing lobes, glands and limbs; c. male floret with bracteole; 
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exceeding the glands; glands 4, tiny, orbicular, rounded; 
limbs ef-gtands obovoid, ca 0.5 by 0.8 nm, irregularly wavy at 
apical margin, white-or pink. Male florets: pedicel ca 0.5 mm 
long; anther subglobose, transversely dehiscing; bracteoles 
filiform, ca 0.7 mm long. Female floret: gynophore ca 1.5 mm 
long; ovary subglobose, ca 1 by 1 mm, hairy; styles 3, free 
from base, ca 0.4 mm long, each bifid at apex. Capsules 
ovoid, ca 1.5 by 1.5 mm, acutely keeled, hairy only on keels, 
mature outside the  cyathia. Seeds  oblong,  obtusely 
tetragonous ca 1 by 0.5 mm, smooth or obscurely 2-3 grooved on 
faces (Fig. 26). 

Fl. & Fr. Throughout the year but peak in Mar.-June. 

Habitat. pause is d ist gravely soil, at an altitude of 
200-500 m. Rare. 

Distrib. INDIA: Andhra Pradesh, Gujarat and Maharashtra 
(Map 6). 

Notes. This species is characterised by 3-6 branches 
from almost all nodes. Jhesu a aaa can be 
differentiated by the following contrasting characters from 


the allied E. thymifolia L. 





E. thymifolia £. E. sebastinei Sp. Dv. 


1. Plants prostrate, Plants decumbent, 
pinkish-grey; roots stramineous, 


and stems slender. roots and stems rigid. 
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2. Nodes not thickened, usually Nodes thickened, 
with one or no branches at with 3-6 branches 
nodes. from almost all nodes. 
3. Limbs of glands as large as Limbs of glands 
the glands, entire. larger than the 


glands, irregularly 


wavy. 

4. Capsules mature inside Capsules mature outside 
the involucre; cocci the involucre; cocci 
obtuse, completely hairy. acute, hairy only on 

keels. 

5. Seeds clearly 2-3-furrowed. Seeds smooth or obscure- 


ly 2-3-furrowed. 
Etymology. The specific epithet is in konuna. Dat 
Dr. K.M. Sebastine, Retd. Regional Botanist of Southern 
Circle, Botanical Survey of India, Coimbatore, for his 
valuable contributions to the development of ge Herbarium 
from 1956 to 1967. 
Specimens examined. INDIA: Maharashtra, Bombay, 


Ganeshkhind Garden, Kirleu, 14.6.1909, Kulkarni s.n. (CAL). 


27. Euphorbia thymifolia L, Sp. Pl. 454. 1753; Burm.f., Fl. 
Ind. 112. 1768; Lam., Encycl. Meth. Bot. 2: 423. 1786; Dalz. 
& Gibson, Bombay Fl. 227. 1861; Roxb., Fl. Ind. 2: 473. 1832; 
Boiss. in DC., Prodr. 15(2): 47. 1862; Fl. Orient. 4: 1089. 


1879; Hook.f., Fl. Brit. India 5: 252. 1887; Trimen, Handb. 
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Fl. Ceylon 4: 8. 1898; Prain, Bengal Pl. 2: 925. 1903; Cooke, 
Fl. Pres. Bombay 574. 1906; Duthie, Fl. Gangetic Pl. 2: 81. 
1911; Rama Rao, Fl. Pl. Travancore 351. 1914; Bamber, Pl. 
Punjab 523. 1916; Collett, Fl. Simlen. 446. 1921; Ridley, Fl. 
Malayan Penins. 182. 1924; Gamble, Fl. Pres. Madras 1276. 
1925; Haines, Bot. Bihar Orissa 1: 147. 1925; Blatter, 
Beautif. Fl. Kashmir 110. 1928; Mayuran., Fl. Madras 261. 
1929; Pax & Hoffmann in Engler & Harms, Pflanzenfam. (ed. 2), 
19c: 214. 1931; Sherff in Ann. Missouri Bot. Gard. 25: 67. 
1938; Kanjilal et al., Fl. Assam 4: 141. 1940; Santapau in 
Bull. Bot. Soc. Bengal 8: 16. 1954; B&eker—&—Bakh.f-, Fl. Java 
L:—503.—1963; Maheshw., Fl. Delhi 313. 1963; Reiehb.f.—4 
Schim.-C€zieka—tn—El. Iran-64—8.—19614; Santapau in Rec. Bot. 

^? 

Surv. India 16(3): 241. inr ae Smith in Kew Bull. 26: 267. 
1972; Ramasw. & Razi, Synop. Fl. Bangalore 345. 1973; Saldanha 
& Nicolson, Fl. Hassan Dist. 339. 1976; Mabb. in Taxon 26: 
531. 1977; Nair, Fl. Punjab 238. 1978; Bhandari, Fl. Indian 
Des. 344. 1978; Shah, Fl. Gujarat 626. 1978; Deb, Fl. Tripura 
1: 334. 1981; Short & Vickery in Hara et al., Enum. Fl. Pl. 
Nepal 3: 196. 1982; Rani in Matthew, Fl. Tamilnadu Carnatic 
1439. 1983; Chowdhery & Wadhwa, Fl. Himachal Pradesh 2: 643. 
1984; Sharma et al., Fl. Karnataka 2: 251. ison enii in Fl. 
Pakistan 172: 107. 1986; Chandrab. in Henry et al., Fl. Tamil 
Nadu 2: 230. 1987; Nicolson et al., Interpr. Hort. Malab. 110. 
1988. Type: Burm. Zeyl. 225. t. 105. f. 3. 1737 (Lectotype). 
Euphorbia foliata Ham. ex Dillwyn, Rev. Hort. Malab. 52. 


1839; Nicolson et al., Interpr. Hort. Malab. 110. 1988, pro — 


Syn. Type:  Caicotten-pala Rheede, Hort. Malab. 10: 65. t. 
33: 1690. 

Chamaesyce thymifolia (L.) Millsp. in Publ. Field Mus. 
Columb., Bot. ser. 2: 412. 1916. Type: As for E. thymifolia 
L. | 

Indian names. Beng.: Shwetkeruce; Bihar: Safed Doohi; 
Konk: Duduni; Mal.: Nilapala; Mar.: Ghakdiduhi; Sans.: 
Laghududhika; Tam.: Sittarapaladi; Tel.: Reddivari manubala. 

Herbs prostrate, up to 25 cm long, puberulous; stems 
spreading, slender, branched, pinkish-grey; nodes slightly 
thickened; internodes 0.5-1.5 cm long, terete. Leaves 
opposite, distichous, ovate-oblong, oblique at base, serrate 
or entire up to middle, obtuse or subacute at apex, 3-7 by 2-5 
mm, glabrous above, sparsely hairy beneath; petioles ca 1 mm 
long, sparsely hairy; stipules linear-lanceolate, ca 1.2 mm 
long, fimbriate. Cyathia terminal or on microphyllous lateral 
shoots, solitary or a few; peduncles ca 1 mm long, sparsely 
hairy; involucre turbinate, hirsute outside, glabrous inside, 
ca 1 by 0.7 mm; involucral lobes 5, small, triangular, 
ciliate; glands 4, small, suborbicular, ca 0.2 mm across, 
purplish; limbs ef— glands as much as or per glands. 
Male florets: pedicel ca 1 mm long, glabrous; anther 
subglobose, transversely dehiscing; bracteoles filiform, ca 
1.5 mm long. Female floret: gynophore up to 5 mm long, 
sparsely hairy; ovary ca 1 by 1 mm, pubescent; styles 3, 
spreading, ca 0.5 mm long, free from base, each bifid; stigma 


capitate. Capsules subglobose, ovoid, obtusely keeled, ca 1.2 
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Fig. 27. Euphorbia thymifolia L. a. habit; b. nodal region showing stipule; c. cyathium; d. capsule; e 





. seed. 
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by 1 mm hispid, mature within the involucre. Seeds 
tetragonous, ca 0.7 by 0.4 mm, transversely deeply 2-3- 
furrowed, pinkish brown (Fig. 27). 

Fl. & Fr. Throughout the year, but peak in Jan.-Mar. 

Habitat. Moist areas in gardens, waste lands, road 
sides, temple grounds etc. in gravely soil. Very common. 

Distrib. INDIA: Andaman & Nicobar Islands, Andhra 
Pradesh, Arunachal Pradesh, Assam, Bihar, Goa, Gujarat, 
Haryana, Jammu & Kashmir, Karnataka, Kerala, Maharashtra, 
Madhya Pradesh, Orissa, Punjab, Rajasthan, Tamil Nadu, 
Tripura, Uttar Pradesh and West Bengal 


. Le cak 4t co : 
Distributiern in Arunachal Pradesh,| Assam and Orissa are 






based on literature ((Map 6 
Asia, America, Africa and Sri Lanka (Smith, 1986). 
Pollen grains. Subprolate, p/E 29/22 u; range 27-32/20- 

24 u (Anand et al. in J. Econ. Tax. Bot. 3: 58. 1982). 
Chromosome No. n - 9 (Choda & Mehra in Curr. Sci. 41: 

76. 1972; Mehra & Choda in Cytologia 43: 228. 1978). 
Ethnobotany. Whole plant made into a paste and is 

Aree 

applied fer CE on joints by Muduvas of Kerala (First 

report). 

Notes. Linnaeus (l.c.) cited many references and 
illustrations under his E. thymifolia. A critical study on 
these illustrations found that Burm. Zeyl. 225. t. 105. f. 3. 
1737 is most suitable to serve as type and is selected as 


lectotype. 
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E. thymifolia y. is allied to E. prostrata Atun and E. 
heyneana Sprengei, but can be differentiated by its pinkish 
colour and completely hirsute peste re prostrata Aiton is 
blackish green and hairy only on keels of capsules and younger 
branches whereas E. heyneana Sprengsl is pale green and quite 
glabrous. 

Specimens examined. ANDAMAN & NICOBAR ISLANDS: South 
Andamans, Port Blair, Junglighat, 23.3.1973, Balakrishnan 60; 
Middle Andamans, Betapur rest house, 23.7.1974, Bhargava 1849; 
Katchal Island, Kapanga, 5.11.1976, P. Chakraborty 4630; Great 
Nicobar Island, 14.10.1979, Hore 6798 (PBL), Port Blair, 
1.5.1964, Ellis & Ramamurthy 18988 (MH). ANDHRA PRADESH: 
Visakhapatnam Dt., Nattavaram, June 1900, Barber 1885; 
Godavari Dt., Samalkota, 26.8.1902, Barber 4508; Chittoor Dt., 
Kambakam, 150 m, 29.9.1974, Chandrabose 45182; Medak Dt., near 
Lake Narsapur, 705 m, 24.4.1959, Sebastine 7984; Karimnagar 
Dt., Kodimal, 400 m, 17.7.1964, Subba Rao 20040 (MH); East 
Godavari Dt., 25.2.1956, Wagh 1794; Visakhapatnam Dt., Araku 
Govt. College, 9.5.1956, Wagh 2411 (BLAT). BIHAR: Chota- 
Nagpur, Daltonganj, Jan. 1882, Gamble 10144 (MH) & 10172 (DD); 
Ranchi, bank of River Feedi, 10.6.1983, Mandal 4553 (BSIM). 
GUJARAT: Mahesana Dt., Nawanagar Campus, 100 m, 28.12.1977, 
V. Singh 5532 (BSJO). JAMMU & KASHMIR: Shalimar village, 
3.11.1977, A.S. Rao 63650 (BSD). KARNATAKA: Mysore Dt., 
Gundhapet, 675 m, 27.4.1965, Naithani 23943 (MH); Hassan Dt., 
Shiradighat, 12.4.1969, Saldanha 13282 (IIS); Coorg Dt., 


Shanivarasanthe, 1100 m, 4.8.1983, | Yoganarasimhan & 
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Kesavamurthy 4149 (CCRIMH); North Canara, 10.7.1899, Talbot 
(DD). KERALA: Kasargode Dt., Ezhimalai, 250 m, 28.6.1980, R. 
Ansari 67887 (CAL, MH); Kottayam Dt., Pamayanpala, 100 m, 
28.1.1984, Antony 222 (MH); Pathanamthitta Dt.,  Adoor, 
1.4.1978, C.N. Mohanan 54936 (CAL, MH); Thrissur Dt., 
Chalakkudi, 21.2.1957, Puri 9813 (CAL); Kozhikode Dt., Calicut 
University Campus, Suresh 22365 (CALI); Wynaad Dt., Nilambur, 
30.4.1958, Vasvada 36528 (BSI); Kollam Dt., Kollam, 21.9.1913, 
Venkoba Rao 2246 (UCT). MADHYA PRADESH: North Bilaspur, 
Dharamjagarzh, 30.4.1964, Arora 3803 (BSA); Sagar Dt., 
Hirapur, 475 m, 3.10.1969, Balakrishnan 11409 (MH); Bhopal, 
Midghat forest, 17.9.1956, Hiralal 32507 (LWG); Rewa Dt., 
Chachai falls, 450 m, 16.9.1959, Sebastine 8816; Bastar Dt., 
Keskal, 710 m, 23.8.1959, Subramanyam 8583 (MH). 
MAHARASHTRA: Pune Dt., Khandala, April 1917, Blatter 13414 
(BLAT); Katraj, 13.7.1907, Bhide s.n.; Thana Dt., Sawa forest 
bunglow, 23.10.1967, Billore 1159573 (BSI); Andheri, 
Jogeshwari, 8.8.1953, Santapau 15781 (BLAT). PUNJAB: Hissar 
Dist. 8.8. 1885, Duthie 4374 (DD); Hissar Dt., 30.11.1961, 
Nair 18798; Hoshiarpur, Talwara, 2.9.1977, Vohra & Daniel 
60450 (BSD). RAJASTHAN: Alwar Dt., Sariska Tiger Reserve, 
Nilkanth, 11.4.1984, Parmer 9698; Banswara Dt., Near Palode 
bus stand, 600 m, 18.8.1976, V. Singh 2851; Bhilwara Dt., 
Parvatipur, 25.9.1978, A.N. Singh 6578 (BSJO). TAMIL NADU: 
Madras, 2.2.1899, Barber 62; Madras, 10.6.1899, Barber 61 
(MH); Coimbatore, 21.4.1909, Barber 4080 (MH); Madras, 


Sriperumpudur, 3.2.1957, Govindrajalu s.n. (PCM); Salem Dt., 
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Hoganakkal, 13.2.1927, Jacob 18002 (MH); Madras, July 1921, 
Mayuranathan s.n. (MMH);Attur, 10.3.1977, Matthew 6894 (RHT); 
Ramanathapuram Dt., Karikkudi, 100 m, 28.11.1977, Nair 51794 
(MH); Tiruchirapalli, Srirangam, 23.2.1978, Perianayagam 12172 
(RHT); Vedanthangal, 12.8.1956, B.L.G. Swamy s.n. (PCM); 
Tirunelveli Dt., way to Kannikatti, 10.7.1959, Sebastine 8438 
(MH). TRIPURA: Agartala, 18.8.1956, Deb 490 (CAL). UTTAR 
PRADESH: Payagpur, 13.2.1963, Malhotra 23645 (DD); Mirzapur, 
Rihand Dam, 22.7.1965, Misra 9880 (BSD); Varanasi, B.H.U. 
Campus, March 1939, Raizada s.n. (DD). WEST BENGAL: Burdwan 
Dt., Kristodeorab, Dishrgarh, 25.9.1972, R.N. Banerjee 109; 
Howrah Dt., Bakultala, 4.4.1963, Bennet 6; Midnapur Dt., 


Jhargram, 16.5.1963, G. Sengputa 422 (CAL). 


28. Euphorbia heyneana Sprengel, Syst. Veg. 3. 79. 1831; 
Panigr. in Kew Bull. 29: 695. 1974; Ramamoorthy in Saldanha & 
Nicolson, Fl. Hassan Dt. 339. 1976; Varma, Fl. Bhagalpur 346. 
1981; Sharma et al., Fl. Karnataka 2: 249. 1984; Bole & 
Pathak, Fl. Saurashtra 274. 1988; Ellis, Fl. Nallamalais 2: 
353. 1990. Type: As for E. microphylla Roth, non Lam. 
(1788). 

E. microphylla Roth, Nov. Pl. Sp. 229. 1821, non Lam. 
1788; Hook.f., Fl. Brit. India 5: 252. 1887; Prain, Bengal Pl. 
2: 925. 1903; Cooke, Fl. Pres. Bombay 567. 1906; Duthie, Fl. 
Gangetic Plain 2: 82. 1911; Blatter & Hallberg in J. Bombay 
Nat. Hist. Soc. 24: 971. 1919; Gamble, Fl. Pres. Madras 1276. 


1925; Mayuran., Fl. Madras. 260. 1929; Mooney, Suppl. Bot. 
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Bihar Orissa 35. 1948. Type: India Orientali, Heyne s.n. 
(Holotype in LE ? n.v.). 

Kunth 14 

E. orbiculata Miq., Fl. Ind. Bat. 1: 421. 1859, ponens 
& K. 1817; Baeker—&— Bakh.f-—,—El.—Java—k 503.—1963; Sharma & 
Tiagi, Fl. N.E. Rajasthan 375. 1979; Hook.f., Fl. Brit. India 
5: 253. 1887, pro- søm. Type: Java, Zollinger 2975 (Holotype 
in U, n.v.). 

E. serpens Kunth var. indica Engelm. ex Boiss. in DC., 
Prodr. 15(2): 30. 1862, syn. nov. Type: India Orientali, 
Heyne s.n. (Lectotype in G, n.v.). 

E. thymifolia L. var. microphylla Thellung, in Asch. & 
Graebn., Syn. 7: 475. 1916. 

E. bombaiensis Santapau in Bull. Bot. Soc. Bengal 8: 17. 
1955 & in Rec. Bot. Surv. India 16(1): 242. 1967; R. Rao, Fl. 
Goa 2: 386. 1986; Srivastava, Fl. Gorakhpur 293. 1976. Type: 
As for E. microphylla Roth non Lam. 1788. 

Chamaesyce heyneana (Sprengel) J. Sojak in Cas. Nat. Muz. 
140: 169. 1972. Type: As for E. heyneana Sprengel. 

Herbs, annual, prostrate or decumbent, up to 30 cm long; 
stems many, spreading, slender, filiform, glabrous; nodes 
thickened; internodes 1-2.5 cm long, ribbed, green, glaucous 
green or reddish brown. Leaves opposite,  subsessile, 
elliptic-oblong to obliquely oblong, oblique at base, entire 
or serrulate towards apidat—margine., subacute or acute at 
apex, 2-8 by 1.5-5 mm, glabrous; stipules triangular, 
laciniate, ca 3 mm long.  Cyathia axillary, 2-3 together in 


microphyllous branches; involucre campanulate, 3-4 by 2-3 mm, 
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glabrous outside, sparsely villous inside; peduncles ca 1 mm 
long; lobes 5, triangular, acuminate, ciliate, exceeding the 
glands; glands 4, transversely oblong, cup-shaped, ca 1 by 1.5 
mm; limbs of glands usually indistinct, transversely oblong, 
pale pink. Male florets: | less—in-number: pedicel ca 1 mm 
long; anthers subglobose, transversely dehiscing; bracteoles 
filiform, ca 0.7 mm long. Female floret: gynophore ca 3 mm 
long; ovary glabrous, ca 1 by 1 mm, styles 3, ca 0.2 mm long, 
free from base, each bifid; stigma simple. Capsules globose 
obtusely keeled, 2-2.5 by 2-2.5 mm, glabrous. Seeds oblong, 
obtusely 4-angular, 1-1.5 by 0.6-1 mn, smooth or with 2-3 
obscure, furrows, brown or pale brown (Fig. 28). 


Key to the varieties 


la. Plants Drustsabes stems green or glaucous green. . . . 
-— RON EXE 28.1. var. heyneana 
b. Plants decumbent, stems reddish brown. . . . .. 
ee) dw ud luu Tuned CSE oe dei ye 28.2. var. nilagirica 


28. 1. var. heyneana 

Type: As for E. heyneana Sprengel. 

Indian name. Mar. Dudhli 

Herbs prostrate; stems green, glaucous green; internodes 
ribbed. Leaves opposite,  subsessile,  elliptic-oblong, 
obliquely oblong, entire or serrate towards apex, 2-7 by 1.5-4 
mm. Cyathia 2-3 in microphyllous branches; involucre 


campanulate; glands 4, tiny; limbs of glands indistinct. 
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Fig. 28. Euphorbia heyneana Sprengel: a. habit; b. nodal region showing stipule and cyathium; c. portion of in- 
volucre showing lobes and gland; d. capsule; c. seed. 
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Capsules obtusely keeled. Seeds obtusely quadrangular, 1-1.5 
by 0.6-1 mm, pale brown. 

Fl. & Fr. Throughout the year but peak in Sept.-Oct. 

Habitat. In grasslands, moist soil, up to an altitude or 
200 m. 

Distrib. INDIA: Andhra Pradesh, Goa, Gujarat, 
Karnataka, Kerala, Lakshadweep, Madhya Pradesh, Maharahstra, 
Punjab, Rajasthan, Tamil Nadu and West Bengal (Map 6). 

Africa, Bangladesh, Java, Myanmar and Pakistan. 

Pollen grains. Medium, prolate, spheroidal, P:E 24 : 22 
p: trizonocolporate, fossaperturate. (Daisy Thomas, 1986) 
unpubiished). 

Chromosome No. n - 14 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 218. 1978). 

Ethnobotany. Branches and leaves made into a paste with 
pepper and Appiicd fo an to relieve headache by Kurambas 
of Nilgiri. (first report). 

Notes. Roth (1821) described E. microphylla based on 
Heyne's collection from India Orientalis. However, Sprengel 
(1831), found E. microphylla Reth to be a latter homonym of E. 
mycrophylla Lam. (1788) and changed the specific epithet to E. 
heyneana Sprengel based—en—the same—type. On the other hand, 
Santapau (1954) ascribed E. bombaiensis as a new name for E. 
microphylla Roth non Lam. and applied it to the species 
occuring in India and observed that E. heyneana Sprengel 
doubtfully applies to Indian plants. Rajagopal & Panigrahi 


(1968) suggested that E. orbiculata H-E-K- is the correct name 
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for this species, being unaware of the fact that E. orbiculata 
H.B.K. is restricted to the New World. Panigrahi (1975) 
cleared the confusion and recognised E. heyneana Sprengel as 
the correct name for the Indian plants. 

Specimens examined. : INDIA: ANDHRA PRADESH: 
Visakhapatnam Dt., Kadagandi, 22.12.1923, Cherian Jacob 17278; 
Nellore Dt., Ramayapatam, 27.1.1929, Cherian Jacob 18368; 
Anantapur Dt., Uttar Kona, 19.1.1983, Yesoda 995 (MH); Kurnool 
Dt., Nandyal, 27.2.1957, Wagh 5231 (BLAT). GOA, DAMAN & 
DIU: Diu, Nagoa, 20.9.1964, Hemadri 102710 (BSI). GUJARAT: 
Baroda, 23.5.1955, Shah 4401; Baroda, river bed, 23.2.1956, 
Shah 8642 (BLAT). KARNATAKA: Bellary, Nov. 1927, Lawson s.n. 
(MH); Bangalore, Shigegudda, 10.11.1967, Saldanha 11378 (IIS). 
LAKSHADWEEP: Minicoy Island, 26.11.1960, Wadhwa 69801; Agathi 
Island, 14.12.1960, Wadhwa 68848 (BSI). MADHYA PRADESH: 
Khandwa, Ashapur, 7.4.1987, Srivastava 44004 (BSA). PUNJAB: 
Hoshiarpur, Talwara, 2.9.1972, Vohra & Daniel 60448 (BSD). 
RAJASTHAN: Dungarpur Dt., Ratnanpur forest, 24.9.1962, 
Kanodia 82100 (BSI). TAMIL NADU: Coimbatore Dt., paddy 
fields, 22.4.1909, Barber 4068; Coimbatore Dt., Chidambaram 
park, 467 m, 4.10.1964, Chandrabose 28566; Ramanathapuram 
Dt., Kurusadi, 11.5.1949, Daniel 293552; Coimbatore Dt., 
Nellimalai R.F., 400 m, 16.10.1962, Ramamurthy 14755; 
Thanjavur Dt., near forest bunglow, 10.8.1960, Sebastine 10652 
(MH). 

28.2. var. nilagirica (Miq.) Binojk. comb. nov. 


Type: As for E. nilgirica Miq. 
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E. nilagirica Miq. in Annal. Bot. Ind. 3: 17. 1852; 
Hook.f., Fl. Brit. India 5: 265. 1887. Type: In Montibus 
Nilagiri, Peninsulae Indiae Orientalis, Metz s.n. (Holotype in 
U, Photo !; Isotype in K, photo !). 
|. E. sanguinea Boiss. var. nilagirica (Miq.) Boiss. in DC., 
Prodr. 15(2): 35. 1862. Type: As for E. nilagirica Miq. 
E. microphylla Roth var. nilagirica (Miq.) Gamble in Fl. 
Pres. Madras 1267. 1925. Type: As for E. nilagirica Miq. 
E. heyneana Sprengel subsp. nilagirica (Miq.) Panigr. in 
Kew Bull. 29: 697. 1974. Type: As for E. nilagirica Miq. 
Herbs decumbent, up to 30 cm high; stem reddish-brown. 
Habitat. Grassy hill slopes above 1000 m. Rare. 
Distrib. Tamil Nadu (Nilgiri hills).  Endemic (Map 6). 


Note. Apart—from-type_no other-specimen.is available in 
any-herbaria. is varfe known on Hero AE Bye Sot eroe 


29. Euphorbia lawsonii Binojk. sp. nov. 

A E. heyneana Sprengel sed plantis decumbentis; caulibus 
lignosis, dichotome ramosissimis; foliis magnioribus, ad 12 by 
7 mm; cyathiis in nodos supremos vel culmo supremos limitatis; 
limbis  glandiis  magnioribus; seminibus transverse vel 
irregulariter sulcatis differt. 

Typus: India, Karnataka, Bellary, Nov. 1887 Laswon s.n. 
(Holotypus in CAL); amii—Nadu,—Salem—Pt-, RKoirti—hilts, 

7 ; 24.791. akan a 


&—MHy. 
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Herbs decumbent, ca 20 cm high, puberulous; stems 
thickened, dichotomously branched; nodes annular, slightly 
thickened; internodes 1-2 cm long, ribbed. Leaves opposite, 
petiolate, ovate to suborbicular, oblique at base, entire or 
minutely serrulate, obtuse at apex, 5-12 by 5-7 mm; nerves 
obscure on upper surface, slightly distinct on lower surface, 
hirsute; petioles ca 1 mm long; stipules triangular, 
laciniate, ca 0.2 by 0.1 mm. Cyathia terminal, 1-2, with or 
without microphyllous leaves; involucre turbinate, 1-1.2 mm 
long; lobes triangular, laciniate, ca 0.2 mm long; glands 4, 
rounded, ca 0.1 by 0.1 mm, pink; limbs of glands orbicular, ca 
2 by 4 mm, entire. Male florets: sparsely dispersed; 
peduncle ca 1 mm long; anther subglobose, transversely 
dehiscing; bracteoles filiform, ca 1 mm long. Female floret: 
gynophore ca 0.5 mm long; ovary globose, ca 1 mm across, 
pubescent; styles 3, free from base, each bifid up to half of 
the length; stigma capitate. Capsules ca 2 by 2 mm, obtusely 
keeled, pubescent. Seeds ovoid, tetragonous, ca 1.5 by 0.7 
mm, transversely or irregularly grooved (Fig. 29). 

Fl. & Fr. Nov.-Apr. 

Habitat. In moist areas and in evergreen forests at an 
altitude of 500-1200 m. Rare. 

Distrib. INDIA: Karnataka and Tamil Nadu (Map 6). 

L un ponit 


This—new-species can be differentiated by the following 


; , a ; : 
contrasting characters from its allied species E. heyneana 


Sprengel. 
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Fig.29. Euphorbia lawsonii Binojk.: a. habit; b. nodal region showing stipule; c. cyathium; d. portion of involucre 
showing lobes, glands and limbs; e. male floret with bracteole; f. capsule; g. seed. 


E. heyneana Sprengel 


Plants prostrate, or 
rarely decumbent, 
glabrous, stems slender. 


Leaves elliptic-oblong, ob- 


liquely-oblong,^subacute or 
Giuse a acute at apex, 


Cyathia in microphyllous 
branches, intermingled 

2-3 reduced leaves, usually 
in almost all nodes. 


Limbs of glands 
as broad as the gland. 


Capsules glabrous or spar- 
sely hairy. 


Seeds obscurely tetragonous, 
smooth on certain faces with 
1-2 obscure grooves. 
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E. lawsonii sp.—nev. 


Plants decumbent 
pubescent, 

stems 

thickened. 


Leaves ovate-suborbicu- 


lar,obtuse 
at apex,t5-12 by 


5-7 mm. > , 


Cyathia with or without 
microphyllous branches 
and leaves, 

usually only at 

apex of stems. 


Limbs of glands 
broader than the 
glands. 


Capsules densely hairy. 


Seeds distinctly tetrago- 
nous, all faces with 2-3 
clear grooves, transvers- 
ely or irregularly. 


Etymology. This species is named after M.A. Lawson, a 
well known plant collector in peninsular India, whose 
collection form the type. 

Specimens examined.  visde-type.. /nNorp: 
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Map 6. Distribution: 
a E. sebastin.ei Binojk. 
e. E. thymifolia L. 
o E. heyneana Sprengel var. heyneana 
^ E. heyneana Sprengel var. nilagirica (Miq.) Binojk. 
* E. lawsonii Binojk. 
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Section 3. ELEGANTES 

Euphorbia L. subg. Chamaesyce Raf. sect. Elegantes 
(Boiss.) Binojk. stat. nov. Type: Jüphdrbis elegans 
Sprengel. 

Euphorbia L. sect. Anisophylium Roeper subsect. Elegantes 
Boiss. in DC., Prodr. 15(2): 18. 1862, p.p.; Hook. f., Fl. 
Brit. India 5: 246. 1887 p.p.; Pax & Hoffmann in Engler & 
Harms, Pflanzenfam. (ed. 2), 19c: 210. 1931. Type: non 
designated. 

Herbs erect, dichotomously branched, usually hairy. 
Leaves imbricate and concealing the involucre; limbs of glands 
larger, entire, sinuate or laciniate; seeds smooth, 


transversely clearly furrowed or minutely tuberculate. 


Distrib. The species belongs to-this séction are—mainly 


distributed in Old World tropics and-ne-repert—from-New-World. 
(About 10 species)are—reported-from—the-world.and 4 species in 


India. 

Key to the species 

la. Plants glabrous; stems reddish brown; leaves white on 
lower surface; limbs of glands ca 1.2 by 1.2 mm, 
slightly wavy or entire. .. . .. 30. E. pycnostegia 

b. ` Plants pubescent; stems pale red or grey; leaves green or 
pale green in lower surface; limbs of glands more than 
1.2 by 1.2 mm, sinuate or palmately lobed. . . . 2 

2a. Limbs of glands sinuate, densely hairy 31. E. elegans 

b. Limbs of glands pectinately  lacinate, glabrous or 


sparsely hairy <. . e w x xw Wo 3 
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3a. Plants up to 15 cm high; rootstock woody; stem branched 
above middle; limbs of glands glabrous . . . . à. 

:32. E. laciniata 
b. Plants more than 15 cm high; rootstock slender; stems 
branched from base; limbs of glands pubescent . . . .. 


TUM Nu PU TE ccr 33. E. cristata 


30. Euphorbia pycnostegia Boiss., Cent. Euphorb. 9. 1860 & in 
DC., Prodr. 15(2): 1862; Hook.f., Fl. Brit. India 5: 216. 
1887; Cooke, Fl. Pres. Bombay 570. 1906; Rama Rao, Fl. Pl. 
Travancore 351. 1914; Haines, Bot. Bihar Orissa 2: 146. 1925; 
Gamble, Fl. Madras 1274. 1925; Santapau in Rec. Bot. Surv. 
India 16(1): 241. 1967; Shah, Fl. Gujarat 2: 626. 1978; 
Mukherjee, Fl. Pachamarhi 273. 1984; R. Rao, Fl. Goa 2: 388. 
1986; Kulkarni, Fl. Sindhudurg 398. 1988; Almeida, Fl. 
Savantwadi 1: 386. 1990. Type: India, Nilgiri hills, 
Perrottet 1832 (Holotype in G, Photo !). 

Chamaesyce pycnostegia (Boiss.) J. Sojak in Cas. Nar. 
Muz. 140: 170. 1972. Type: As for E. pycnostegia Boiss. 

Herbs erect, glabrous, up to 70 cm high; stems 
dichotomously branched, slender, terete, internodes ca 2-3 cm, 
reddish brown. Leaves opposite, distant, oblong, oblong- 
ovate, oblique at base, entire or serrulate at margin, obtuse 
at apex, 2-5 by 0.5-1 cm, whitish on lower surface; lateral 
nerves not distinct; petioles ca 1 mm long, upper leaves 
imbricated, opposite, sessile, oblique at base, entire or 


serrulate, obtuse at apex, 0.5-2 by 0.4-0.6 cm, concealing the 
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cyathia; stipules ca 1.5 mm long, fimbriate. Cyathia 
axillary, solitary; involucre campanulate, ca 2.5 by 2 mm; 
lobes 5, oblong, fimbriate, ca 0.3 mm long; glands 4, oblong, 
ca 0.5 mm transversely, ca 0.2 mm radially; limbs of glands 
obovate, ca 1.2 by 1.5 mm, slightly wavy or entire at apical 
margin. Male florets: pedicel ca 1 mm long; filament 
articulate over the pedicel; anther subglobose, transversely 
dehiscing; bracteoles filiform, ca 1.5 mm long. Female 
floret: gynophore ca 2 mm long, glabrous; ovary ca 4 by 4 mn, 
obtuse; styles free from base, each deeply bifid, spreading; 
stigma capitate. Capsules ovoid, 3-4 by 2-3 mm; cocci 
obtusely or acutely keeled, glabrous or sparsely hairy. Seeds 
subquadrangular or ovoid, ca 1.5 by 1 mm, smooth, transversely 
3-4-furrowed or tuberculate, reddish brown or pale grey (Fig. 
30). 


Key to the varieties 


la. Capsules sparsely hairy; seeds subquadrangular 
transversely 3-4 furrowed or tuberculate. . e.. 
Pe e Ba En Hi. ee ee ang A 30.1. var. pycnostegia 
b. Capsule glabrous; seeds ovoid, smooth. . . .. . 
- Eoo Ae OS: xs ue cO ES De o ls! a 30.2. var. zobuloldes 


30.1. var. pycnostegia 
Type: As for E. pycnostegia Boiss. 
Herbs;—up—te—^-0 cm high; stens—branched.. -Upper—leaves 
imbricated. Cyathia-selitary; involücre campanulate; l¢mbs-of 
glares- white. Capsules ebtusely—keeted, sparsely hairy. 





Fig.30. Euphorbia pycnostegia Boiss. var. pyenostegia : a. habit; b. cyathium; c. capsule; d. seed. var. zornivides 
(Boiss.) Santapau : e. capsule; f. seed. 


C4 [SK we 2.59 ae 
Seeds e a r A kh ah aan or tuberculate. 

Fl. & Fr. Sept.-Dec.; Fruits up to March, 

Habitat. In grass fields and edges of the forest, 300- 
500 m altitude. 

Distrib. INDIA: Arunachal Pradesh, Karnataka and 
Maharashtra (Map 7). 

Pollen grains. Polycalporate, spheroidal (diam. 48 u); 
longate (size 2/1 y); exine 1.5 u thick, sexine as thin as 
nexine, reticulate (Anand et al. in J. Econ. Tax. Bot. 3: 57. 
1982); subprolate, P:E 22 : 18 pm, trizonocolporate, 


fossaperturate, colporate, culpus thin, long, 20 x 1.0 pr 


margin distinct, wavy, tips acute. (Daisy Thomas, 1986) 
impubtrstred ) . 
€ c 
Notes. The general characters, except imbriated floral 
Sungu A 


leaves, takes this species (4neluding—both the-varietiesj 

c Aon & 
nearer to E.  erythroclada Bess. belonging to sect. 
Longistylae. 

Specimens examined, ARUNACHAL PRADESH: Kalaktang 
Bhairakunda, 7.5.1958, Panigrahi 15114 (CAL). KARNATAKA: 
Chickmagalur Dt., Kalledevarapura, 30.11.1978, Ramesh 4706 
(IIS);  Ballalarayana durg, 8.2.1963, A.S. Rao 85341; 
Ballalayayana durg, withoout date, R. Sundara Raghavan 86910; 
Belgaum, 21.11.1894, Talbot 2065 (BST). MAHARASHTRA: 
Mahabaleshwar, Chakdev, Jan. 1922, Arnold 1091; Mahabaleshwar, 
17.3.1917, Moses Ezekiel 13517;  Khandala, Saddle-Echo, 
29.12.1942, Santapau 1430; Khandala, Beharan’s plateau, 


30.10.1944, Santapau 5062; Khandala, C.H. Forbay-Bhomatop, 
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20.11.1948, Santapau 9513; Mahabaleswar, 1020 m, November 
1918, Sedgewick 4629; Mahabaleswar, 1200 m, Oct. 1920, 
Sedgewick 7632 (BLAT). 

30.2. var. zornioides (Boiss.) Santapau in Bull. Bot. 
Soc. Bengal 8: 11. 1954 & in Rec. Bot. Surv. India ed. 3. 
16(1): 241. 1967. Type: As for E. zornioides Boiss. 

E. zornioides Boiss. in DC., Prodr. 15(2): 19. 1862; 
Hook.f., Fl. Brit. India 5: 246. 1887; Cooke, Fl. Pres. Bombay 
570. 1906; Gamble, Fl. Pres. Madras 2: 1274. 1925. Type: 
Bombay, Law s.n. (Lectotype in K, Photo !). 

Chamaesyce zornioides (Boiss.) J. Sojak in Cas. Nar. Muz. 
140. 170. 1972. Type: As for E. zornioides Boiss. 

Capsules keeled, glabrous. Seeds ovoid, ca 1 by 1 mm, smooth. 

Fl. & Fr. Aug.-Nov. 

Habitat. Occurs in hill slopes and grassy lands, up to 
1000 m. 

Distrib. INDIA: Andhra Pradesh, Goa, Karnataka, Kerala, 
Madhya Pradesh and Maharashtra. 


5 R o cf 
Distribution in Karnataka and Kerala are based on 





literature. It is reported here for the first time from Goa 
Map 7). 

Notes.  Boissier (1862) cited 2 specimens, viz. Malabar 
& Concan, Stocks s.n. (K) and Bombay, Law s.n. (K) as types of 
this species.  After—e-criticak siudy—tt—is found thet—the 
speeimen/f Bombay Law s.n. conforms in all aspects with the 
protologue and hence it is selected lioe" a lectotype. As 


Santapau (1954) observed except for the differences in seeds, 
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no other character is seen to keep E. zornioides Berss. as 
distinct from E. pycnostegia Beiss. | 

Specimens examined. ANDHRA PRADESH: Rampa Dt., 
Dumakuda, 12.10.1920, Narayanaswami 665 (CAL). GOA, DAMAN & 
DIU: Savardem, Valpai Rd., 800 m, 3.10.1970, N.P. Singh 
124958 (BSI). MADHYA PRADESH:  Hoshangabad Dt., Bori R.F., 
900 m, 6.10.1960, Joseph 11271 (CAL); Hoshangabad Dt.,Mahadev 
hills, 21.8.1949, Narayanaswami 3420 (BLAT). MAHARASHTRA: 
Thana Dt., Kedarnath slope, 17.11.1960, Bellore 115502 (CAL); 
Bombay, Dama hill, 6.8.1929, Biswas 71 (CAL); Matheran, 
13.12.1958, Irani 2681; Pune Dt., Khandala, 31.10.1954, 
Kapadia 803 (BLAT); Ratnagiri Dt., Ramghat Road, Amboli, 
Kulkarni 121652 (BSI); Khandala, 4.9.1941, Santapau 6860; 
Khandala,  Beharan's plateau, 22.8.1944,  Santapau 4447; 
Khandala, Rama's bed, 26.9.1947, Santapau 1022; Ahamadnagar 


Dt., Harichandragarh, 26.9.1970, Wadhwa 12771 (BLAT). 


31. Euphorbia elegans Sprengel in L., Syst. Veg. (ed. 16), 3: 
794. 1826; Dalz. & Gibson, Bombay Fl. 134. 1861; Boiss. in 
DC., Prodr. 15(2): 19. 1862; Hook.f., Fl. Brit. India 5: 246. 
1887; Nairne, Fl. Pl. W. India 288. 1894; Cooke, Fl. Pres. 
Bombay 2: 571. 1906; Duthie, Fl. Gangetic Plain 2: 79. 1911; 
Blatter & Hallberg in J. Bombay Nat. Hist. Soc. 26: 970. 1919; 
Gamble, Fl. Pres. Madras 2: 1274. 1925; Santapau in Bull. Bot. 
Soc. Bengal 8: 13. 1954 & in Rec. Bot. Surv. India 16(1): 242. 
1967; Shah, Fl. Gujarat 622. 1978; Bhandari, Fl. Indian Des. 


340. 1978; Rani in Matthew, Fl. Tamilnadu Carnatic 2: 1432. 
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1983; Shukla & Roy in J. Econ. Tax. Bot. 5: 1101. 1984; Sharma 
et al., Fl. Karnataka 2: 249. 1984; Bole & Pathak, Fl. 
Saurashtra 272. 1988; Singh, Fl. Karnataka 2: 566. 1988; 
Ellis, Fl. Nallamalais 2: 355. 1990. Type: India Orientali 
Heyne s.n. (Holotype in LE. ? n.v.). 

E. variegata auct. non Sims 1815: Roth, Nov. Pl. Sp. 225. 
1821; Hook.f., Fl. Brit. India 5: 246. 1887, pre-syn. 

E. platylepis Decne ex Cambess. in Jacquem., Voy. Inde. 
4: 156, t. 157. 1844; Boiss. in DC., Prodr. 15(2): 19. 1862, 
pro syn. 

E. dichotoma Roxb., Fl. Ind. 2: 471. 1832; Boiss. in DC., 
Prodr. 15(2): 19. 1862, pro-syn. 

E. strobilifera Dalz. in Hook. Kew J. Bot. 3: 229. 1851; 
Dalz. & Gibson, Bombay Fl. 226. 1861; Boiss. in DC. Prodr. 
15(2): 19. 1862. pro syn, 

Chamaesyce elegans (Sprengel) J. Sojak in Cas. Nar. Muz. 
140. 169. 1972. Type: As for E. elegans Sprengel. 

Indian name. Guj.:  Unaravan 

Herbs, erect, up to 30 cm high; stems slender, 
dichotomously branched, pale red, hairy, not thickened at 
nodes; internodes 3-5 cm long. Leaves opposite, subsessile or 
shortly petiolate, ovate to oblong-ovate, oblique at base, 
entire or faintly serrate, obtuse or subacute at apex, 2-2.5 
by 1-1.5 cm, glabrous above, hirsute beneath; upper leaves 
imbricating and concealing the involucre; petioles ca 1 mm 
long, sparsely hairy; stipules triangular, laciniate. Cyathia 


terminal, solitary or 2-3 together; peduncle ca 3 mm long, 
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sparsely hairy; involucre turbinate, ca 3 by 2 mm, hirsute; 
involucral lobes triangular, toothed, hairy, exceeding the 
glands; glands 4, transversely oblong, ca 1.5 by 1 mm; limbs 
of glands suborbicular, ca 3 by 5 mm, slightly wavy at apical 
margin,(pale yellow or er a Male florets: in 
4-5 fascicles of 5-8 flowers each; pedicel ca 2 mm long; 
filament articulate over the pedicel; anther subglobose, 
transversely dehiscing; bracteoles setaceous, ca 1.5 mm long, 
peripheral ones laciniate. Female floret: gynophore ca 2 mm 
long; ovary subglobose, ca 2 by 2 mm, sparsely hairy; styles 
3, ca 3 mm long, connate at base, free above, each deeply 2- 
lobed; stigma capitate. Capsules ovoid, 4-5 by 3.5-4 mn, 
glabrous or sparsely hairy. Seeds ovate-oblong, 
subtetragonous, ca 1.5 by 1 mm, yellowish brown, transversely 
4-5 striate (Fig. 31). 

Fl. & Fr. Oct.-Mar. 

Habitat. In hill slopes, grasslands and waste places, 
200-1300 m altitude. 

Distrib. INDIA: Andhra Pradesh, Karnataka, Madhya 
Pradesh, Maharashtra and Tamil Nadu (Map 7). 

Pollen grains. Medium, prolate, P:E 48 : 32 y, 
trizonocolporate, fossaperturate (Daisy Thomas, unpublished, 
1986). ids 

Notes. Boissier's var. laxa differs only in, non- 
imbricated upper leaves instead of imbricated leaves. A—— 
detailed study—of-the herbarium specimens, shows that this- 


OW eve hrs mwih «^ one paark 
character is not constant because-in one and —the—same—ptant 





c. cyathium; d. involucral lobes 


gans Sprengel: a. habit; b. nodal region showing stipule; 


Euphorbia ele 
with gland and limb; 


Fig. 31. 


e. capsule; f. seed. 
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imbrieated—and—nen-imbricated—leaves—are—seen. J.D. Hooker 
(1887) found that plants with non-imbricated upper leaves are 
forms growing in shade. 

bub 

E. elegans Sprengel is allied to E. cristata Roth and is 
easily separable, by the non-laciniate limbs of glands of 
former. 

Specimens examined. INDIA: ANDHRA PRADESH: Godavari 
dt., Tummileru, 10.12.1902, Barber 5287 (CAL, MH); Kurnool 
Dt., Nallamalais, Diguvametta, 28.10.1960, Barber 8009; 
Kurnool Dt., Chelema, 7.12.1963, 340 m, Ellis 17943; Kurnool 
Dt., Nadudihonoma pass, 800 m, March 1883, Gamble 10957 (CAL); 
Cuddaph Dt. without precise locality, 6.8.1938, Krishnan 40 
(DD); Nagarjuna Sagar, 100 m, 13.12.1959, Sebastine 9753 (MH, 
CAL); Visakhapatnam Dt., Cherukonda, 1200 m, 29.8.1966, Subba 
Rao 2817 (MH); Kurnool Dt., Diguavametta, 2:3 19577 Wagh 
5372; Cuddapah Dt., Tummalu baily, 25.1.1958, Wagh 7784 
(BLAT). KARNATAKA: Bijapore Dt., Almali, Jan. 1891, Kanetkar 
S.n. (BSI); Hassan Dt., Shigegudda, 24.3.1969, Saldanha 13088 
(IIS); Manglore R.F., 12.11.1975, Singh 141623; Bijapore Dt., 
Badami, 17.10.1892, Talbot 2778; Belgaum Dt., Saundatti, 
20.11.1897, Talbot 3757 (BSI). MADHYA PRADESH: Chanda Dt., 
without proper locality, 10.1.1890, Duthie 9742 (CAL); 
Bailadilla, Bastar, Sambalpur, 1250 m, 12.3.1936, Mooney 27; 
Bailadilla, Bastar, 1300 m, Oct. 1940, Mooney 1456 (DD); 
Bailadilla, 13.2.1963, Panigrahi 6856 (CAL, BSA); Bombay, 
without locality, 17.10.1892, Talbot 2778 (CAL); Bastar, Abujh 


Marg, 21.11.1984, Roy & Dixit 36349 (CAL, BSA). MAHARASHTRA: 
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Purandhar, 28.12.1956, Irani 2351 (BLAT); Ratnagiri Dt., 
Ramghat,  Bhedshi, 30.10.1969, Kulkarni 119416 (BSI); 
Dudhsagar, 20.12.1953, Santapau 17771 (BLAT); Bombay, Aug. 
1892, without collector’s name and number (MH). TAMIL NADU: 
Salem Dt., Periakal yayans, 11.12.1976, Matthew 5403 (RHT); 


without proper locality, Wight 2864 & 2570 (CAL). 


32. Euphorbia laciniata Panigr. in Kew Bull. 30: 531. 1975; 
Sharma et al., Fl. Karnataka 2: 250. 1984; Chandrab. in Henry 
et al., Fl. Tamil Nadu 2: 228. 1987; Singh, Fl. E. Karnataka 
2: 568. 1988. Type: India, Tamil Nadu, Tirunelveli Ghat, 
Beddome s.n. (K, Photo !). 

E. laciniata Ramamoorthy in Saldanha & Nicolson, Fl. 
Hassan Dist. 338. 1976. Type: As for E. fimbriata Roth. 

E. fimbriata Roth, Nov. Pl. Sp. 227. 1821, non Scopoli 
1788; Sprengel, Syst. Veg. 3: 791. 1826; Gamble, Fl. Pres. 
Madras 1274. 1925; Santapau in Bull. Bot. Soc. Bengal 8: 12. 
1954. Type: India Orientali, Heyne s.n. (Holotype in B, 
destroyed during second World War). 

E. fimbriata Boiss. var. laxa Boiss. in DC., Prodr. 
15(2): 19. 1862, p.p.; Panigrahi in Kew Bull. 30: 531. 1975 
gue AUN Don Rol: 

E. cristata seksu Hook.f., Fl. Brit. India 5: 247. 1887. 

Chamaesyce fimbriata (Roth) Rao & Razi in J. Mysore Univ. 
23: 53. 1970; J.—Sojak—n-€as. Nar. MuZz. 140: 169. 19725; Rao 
& Prasad in Taxon 36: 762. 1987; Naithani, Fl. Pl. India, 


Nepal & Bhutan 374. 1990. Type: As for E. fimbriata Roth. 
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Chamaesyce laciniata (Panigr.) Raju & Rao in Phytol. 37: 
454. 1977. Type : As for E. laciniata Panigr. 

Herbs, erect or decumbent, up to 15 cm high; stems many 
from a thick, woody rootstock; lower half simple, upper half 
dichotomously branched, terete; nodes thickened, pale red or 
grey, pubescent. Leaves opposite, shortly—petielate, ovate, 
ovate-oblong, Obliaue at base, entire, obtuse at apex, 4-7 by 
3-5 mm, sparsely hairy or glabrous on upper surface, hirsute 
on lower surface; midnerves prominent; lateral nerves obscure. 
Cyathia terminal or axillary, solitary; involucre turbinate, 
ca 2 by 1.5 mm, hairy inside and outside; peduncles ca 1 mm 
long; lobes laciniate, hairy; glands 4, transversely oblong, 
ca 1.5 mm wide, ca 0.7 mm long, brown; limbs of—gtands 
orbicular, 2-2.5 by 2-3 mm, palmately multifid, reddish brown 
in colour, glabrous. Male florets:  pedicel ca 1 mm long; 
filament——artieuwlate—ever—the—pedicel; anther subglobose, 
transversely dehiscing; bracteoles filiform, peripheral one 
laciniate, hairy. Female floret: gynophore ca 2 mm long, 
hairy; ovary globose, ca 1 mm in diam., white hirsute; styles 
3, ca 1.5 mm long, free from base, each bifid, stigma 
capitate. Capsules subglobose, ca 2 mm in diam., obtusely 
keeled, pubescent. Seeds quadrangular, oblongoid, ca 1.5 by 
0.8 mm with 3-4 transverse striations, brown (Fig. 32). 

Fl. & Fr. Jan.~May. 

Habitat. Dry grassy slopes and other exposed areas, 


at an altitude of 200-300 m. Rare. 


1 
"mn 





Fig.32. Euphorbia laciniata Panigr.: a. habit; b. nodal region with stipule and cyathium; c. cyathium; d. involueral 
lobes with gland and limb; c. capsule; f. seed. 
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Distrib. INDIA: Karnataka, Maharashtra and Tamil Nadu 
(Map 7). 

Apart from type there is no other collection from Tamil 
Nadu. 

Notes. E. fimbriata Roth (1821) is a later homonym of E. 
fimbriata Scopoli 1788.  Roth's description of this species 
was based on Heyne's collection from India Orientalis. The 
type specimen was destroyed during 2nd World War (Pers. comm. 
from Berlin Herbarium). Panigrahi (1975) described this 
species afresh as E. laciniata Panigr., based on Beddome's 
collection from Tirunelveli, Tamil Nadu. One year later, 
Ramamoorthy (1976), unaware of Panigrahi's work, proposed E. 
laciniata Ramamoorthy as new name for Roth's later homonym. 

This species is allied to E. cristata Roth-and E. elegans 
Sprengel, but differs from both by its stout habit, thick 
woody permanent rootstock and glabrous nature. E. cristata 
Reth and E. elegans Sprengel are slender, weak, hairy herbs 
with slender rootstock. Though Boissier (1862) could spot 
these differences, he treated this as part of var. laxa under 
E. fimbriata sensu Boiss. J.D. Hooker (1887) found "no 
character to separate Roth's E. fimbriata and E. cristata". 
It is now found that E. fimbriata sensu Boissier is 
conspecific to E. cristata Reth. Further E. fimbriata Reth is 
treated here as a distinct species using the legitimate 
binomial E. laciniata Panigr. 

Specimens examined. KARNATAKA: Hassan Dt., Sakrabile, 


25.4.1905, Barber 7027 (CAL, MH); Bangalore, 3.12.1986, 
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Saldanha s.n. (IIS); Tirthrampura R.F., Chickneyakunalli, 
2.1.1976, Singh 141977 (BSI). MAHARASHTRA: Junnar Dt., 
Ganesh Caves, 28.3.1964, Hemadri 98066; Nasik Dt., Pimpelgaon, 


5.1.1914, Patwardhan s.n. (BSI). 


33. Euphorbia cristata Roth, Nov. Sp. Pl. 226. 1821; Boiss. 
in DC., Prodr. 15(2): 19. 1862; Hook.f., Fl. Brit. India 5: 
247. 1887, p.p.; Trimen, Handb. Fl. Ceylon 4: 6. 1898; Prain, 
Bengal Pl. 2: 924. 1903; Duthie, Fl. Gangetic Pl. 2: 79. 1911; 
Rama Rao, Fl. Pl. Travancore 351. 1914; Gamble, Fl. Pres. 
Madras 2: 1274. 1925; Haines, Bot. Bihar Orissa l1: 146. 1925; 
Mayuran., Fl. Madras 261. 1929; Pax & Hoffmann in Engler & 
Harms, Pflanzenfam. (ed. 2), 19c: 214. 1931; Santapau in Bull. 
Bot. Soc. Bengal 8: 12. 1954; Ramamoorthy in Saldanha & 
Nicolson, Fl. Hassan Dist. 337. 1976; Rani in Matthew, Fl. 
Tamilnadu Carnatic 2: 1429. 1983; Chandrab. in Henry et al., 
Fl. Tamil Nadu 2: 227. 1987. Type: India Orientali, Heyne 
s.n. (Holotype in LE, Photo !). 

E. fimbriata auct. non Roth 1821: sensu Boiss. in DC., 
Prodr. 15(2): 19. 1862; Icon. Euphorb. t. 8. 1866. 

Chamaesyce cristata (Roth) Webster in J. Arn. Arb. 48: 
424. 1967; R. Rao & Razi, Syn. Fl. Mysore 466. 1981. Type: As 
for E. cristata Roth. 

E. cristata Roth var. major Roth, Nov. Sp. Pl. 226. 1821, 
p-p. 

Herbs, erect, up to 30 cm high; roots slender, stems 


dichotomously branched, terete, pinkish, clothed with white 
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flexuous hairs; internodes 2-3 cm long. Leaves opposite, 
ovate, ovate-oblong, oblique at base, entire or serrate above, 
acute to obtuse at apex, 1.5-3 by 1-2.5 cm; lateral nerves 4-6 
pairs; upper leaves imbricated, concealing the involucres, 
shorter in size; petioles ca 3 mm long. Cyathia subterminal 
or axillary 1-3, concealed with leaves; peduncle ca 5 mm long, 
hirsute; involucre campanulate, 1.5-4 by 1-2 mm; lobes 
triangular, acute, hairy as long as the glands; glands 4, 
transversely oblong, hairy, arranged—im the -sinus—on- the 
lebes, ca 1.5 by 1 mm; limbs of-gilaRds laciniate or palmately 
lobed, ca 3 by 2 mm, sparsely ciliate. Male florets: few in 
number; pedicel ca 1.5 mm long; anther  subglobose, 
transversely dehiscing; bracteoles setaceous, ca 1.5 mm long; 
peripheral bracteoles laciniate at tip, adnate to involucral 
cup, ca 1 mm long. Female floret:  gynophore ca 3 mm long, 
hairy, pink; ovary subglobose, hirsute, 1.5-2.5 by 1-1.7 mn; 
styles f, free, each bifid up to middle; stigma capitate. 
Capsules subglobose, ca 2.5-3 by 2.5-3 mm, hirsute, pale-pink, 
hairy. Seeds obtusely quadrangular, ca 1.5 by 1 mm, 
transversely 3-4-furrowed, reddish brown (Fig. 33). 

Fl. & Fr. Dec.-Mar. 

Habitat.  Moist deciduous forests among grasses, at an 
altitude of 400-1500 m. 

Distrib. INDIA: Andhra Pradesh, Jammu & Kashmir, 
Karnataka, Madhya Pradesh, Maharashtra, Tamil Nadu and Uttar 
Pradesh (Map 7). 


Sri Lanka. 





Fig.33. Euphorbia cristata Roth: a. habit; b. nodal region showing stipule; c. cyathium; d. capsule; e. seed. 


Pollen grains. Medium, prolate spheroidal, P:E 34 : 33 
pm, trizonocolporate (Daisy Thomas, 1986) unpubtished) . 

Chromosome No. 2n = 90 (Krishnappa & Reshme in Taxon 29: 
537. 1980); n = 9 (Datta in Taxon 16: 345. 1967). 


^o nak. 7n bo 
Ethnobotany. The tender leaves, pasted and applied on 


ra 

small fractures by Kurumbas of Nilgiri (First report). 

Notes. Roth's E. cristata var. major differs from the 
typical variety by the less hairy nature. (A large number of 
Specimens studied reveal that the presence or absence of hairs 
is not a constant character in the present species. Further, 
it is confirmed that E. fimbriata sensu Boiss. is only E. 
cristata Reth. This species is allied to E. elegans Sprengel 
and E. laciniata Panigr. but the limbs of glands are 
subentire in E. elegans Sprengel, instead of palmatifid in E. 
cristata Roth. In E. elegans Sprengel, stem and leaves are 
more pinkish than in E. cristata Reth. Further the absence of 
a thick rootstock, slender stem and more hairy nature of the 
present species distinguishes it from E. laciniata Penigr. In 
E. laciniata Panigr., the rootstock is thick, stem is short 
and glabrous or slightly hairy. 

Specimens examined. INDIA: ANDHRA PRADESH: Nellore 
Dt., Doravarichatram, 24.3.1901, Bourne 2536 (PCM & CAL); 
Cuddapah Dt., Balapalle, 310 m, 10.11.1962, Ellis 14991 (MH); 
Kurnool Dt., Pyajali, 300 m, July 1885, Gamble 16401 (CAL); 
Cuddapah Dt., Jangelapeutar, 650 m, Sept. 1889, Gamble 21236; 
Anantapur Dt., Muchutaota R.F., 300 m, 9.1.1983, Pulliah & 


Yesoda 978 (MH); Medak Dt., Narasapur, Pethakutta, 26.9.1958, 
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Sebastine 6771 (CAL, MH); Chittoor Dt., Talakonda R.F., 650 m, 
5.1.1976, Subba Rao 46947 (CAL); Cuddapah, Balapallie, 
20.1.1958, Wagh 7635 (BLAT). JAMMU & KASHMIR: Bendelhaid, 
6.1.1888, Duthie 7032; Venkatapur, 19.1.1890, Duthie 9743; 
Kashmir, June 1942, Raizada s.n. (DD). KARNATAKA: Mysore 
Dt., Dhubara, near Katedeavargudi, withtout date, Bourne 2536; 
Bandipur, 1000-1300 m, Oct. 1909, Meebold 11463 (CAL); Kolar 
Dt., Mahendra hills, 21.9.1978, Prakash & Sreenath 2799; 
Mysore Dt., Chamundi hills, 5.12.1971, Raghavendra Rao 1565; 
Chandradurga Dt., Turuvanur, 16.1.1979, Ramesh & Manohar 5599; 
Hassan Dt., without precise locality, 19.12.1968, Saldanha 
11921 (IIS).  MADHYA PRADESH:  Sagar Dt., Gopdhpera forest, 
15.1.1959, Balapure 57162 (LWG); Panna Dt., Vishranganj, 
5.10.1981, Ramlal 31470; Ambikapur Dt., Basantpur, 22.11.1972, 
Sengupta 15684 (BSA); Guna Dt., Chanderi forest, 5.1.1959, 
Singh 55799 (LWG); Jabalpore Dt., Kakraj Kundwara R.F., 560 
m, 21.12.1962, Sebastine 15464 (MH). MAHARASHTRA: Chanda 
Dt., 1.2.1890, Duthie 9743; Junnar Dt., Shivaeri forest, 
1.11.1964, Hemadri 104336 (BSI); Katraj hills, 2.10.1959, 
Merchant 1344 (BLAT); Dharwar Dt., 2.8.1886, Talbot 1698; 
Dharwar Dt., without precise locality, Aug. 1892, Talbot 2936 
(BSI). TAMIL NADU: Tirunelveli Dt., Mundanthurai, 21.6.1899, 
Barber 559; Sirumalai, 27.2.1978, Chandrabose 53403; 
Chengalput Dt., Vandalur R.F., 31.1.1976, Henry 91813; 
Tirunelveli Dt., Kalakkadu R.F., 12.11.1962, Joseph 15251 
(MH); Tiruchirapalli, Musiri, Mathew & Jayaseelan 19620 (RHT); 


Nilgiri Dt., Mudumalai, 2100 m, 24.6.1970, Shetty 34380; 
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Coimbatore Dt., Anaikatty, 925 m, 23.11.1970, Subba Rao 37331; 
Tirunelveli Dt.,  Kalakkad R.F.,  Ayyanarkoil, 275 m, 
12.13.1970, Vajravelu 33680 (MH). UTTAR PRADESH: Mirzapur 


Dt., Chopan, 23.10.1964, Panigrahi 2683 (BSD). 


Section 4. HYPERICIFOLIAE 

Euphorbia L. subg. Chamaesyce Raf. sect. Hypericifoliae 
(Boiss.) Pojero. Type: Euphorbia hypericifolia L. 

Euphorbia L. sect. Hypericifoliae (Boiss.) Pojero, Fl. 
Sicula 2: 327. 1907. Type: Euphorbia hypercifolia L. 

Euphorbia  L. sect. | Anisophyllum  Roeper  subsect. 
Hypericifoliae Boiss. in DC., Prodr. 15(2): 20. 1862, p.p.; 
Hook.f., Fl. Brit. India 5: 248. 1887, p.p.; Pax & Hoffmann in 
Engler & Harms, Pflanzenfam. (ed. 2), 19c: 210. 1931. Type: 
Euphorbia hypericifolia L. 

Chamaesyce S.F. Gray sect. Chamaesyce subsect. 
Hypericifoliae (Boiss.) Webster in J. Arn. Arb. 48: 422. 1967. 

Herbs up to 1 m high, glabrous or pubescent. Leaves 
large. Cyathia in axillary and subterminal clusters or 
crowded in the uppermost leaves; limbs of glands as much as or 
twice larger than the glands. Capsules obtusely keeled, seeds 
smooth or rarely furrowed. 

Distrib. Tbe—speeies- of tnis section are mostiy 
distributed-in New World, theugh.a few oceurs—in—Old—Werld. 
There are roximately 70 species)rn-the- world belonging to 
this—seetion and—enty 6 species occur in India. 


Key 


2a. 


3a. 


4a. 


5a. 


34 


Fl. 
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to the species 
Plants erect, stems rigid, reddish-brown; leaves usually 
above 2 cm long. . . . . . . . . . . 34. E. hypericifolia 
Plants ascending or decumbent; stems slender, pinkish 
or yellow; leaves usually up to 2 cm long. . . 2 
Root slender, stems and capsules hairy; limbs of glands 
as broad as or slightly broader than the glands. . . 3 
Root thick (except E. balakrishnanii); stems and capsules 
glabrous or sparsely pubescent; limbs of glands much 
broader than the glands. ..... 4 
Hairs yellow; internodes ribbed; leaves often with a 
purple patch at middle; seeds transversely 3-4-furrowed 
IX Ec 35. E. hirta 
Hairs white, internodes terete; leaves without purple 
patch at middle; seeds smooth or obscurely 1-2 furrowed 
E tee we e ves de e 36. E. indica 
Leaves obliquely obovate; linear-spathulate; limbs of 
glands unequal in size . . . . . . 37. E. rosea 
Leaves neither obliquely obovate, nor linear-spathulate; 
limbs of glands equal in size . . . . . œ 5 
StipulSg broad-fimbriate; capsules obtusely keeled; seeds 
OVOXd. s e se 90x kah a 38. E. corrigioloides 
Stipules linear-triangular; capsules acutely keeled; 
seeds oblongoid . ....... 39. E. balakrishnanii 
Euphorbia hypericifolia L., Sp. Pl. 454. 1753; Burm.f., 


Ind. 113. 1768; Boiss. in DC., Prodr. 15(2): 23. 1862; 


Hook.f., Fl. Brit. India 5: 250. 1887, p.p.; Haines, Bot. 
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Bihar Orissa 2: 151. 1925; p.p. (var. only); Sherff in Ann. 
Missouri Bot. Gard. 25: 66. 1938; Burch imn Rhodora 68:—163. 
1966 (entkty-c-eniy);/R. Smith in Kew Bull. 26: 265. 1972 & 
36: 296. 1981 & in Fl. Pakistan 172: 98. 1986. Type: 
Sloane's ic-iustration in A Voyage to the Islands of Madera 
etc. 1: t. 126. 1707 (Lectotype ! designated by Burch in 
Rhodora 68: 162-163. 1966). 

Chamaesyce hypericifolia (L.) Millsp. in Publ. Field Mus. 
Nat. Hist. Bot. Ser. 2: 302. 1909; Croizat in Degener, Fl. 
Hawaiensis Fam. 190. 1937; Burch in Ann. Missouri Bot. Gard. 
54: 345. 1967. Type: As for E. hypericifolia L. 

Indian names. Guj.: Dudheli; Hindi: Dudhi; Mar. Dhakti 
dudhi; Punj.:  Hazardana. 

Herbs, erect, up to 1 m high, glabrous; stems rigid, 
unbranched at base, branched above, terete; nodes thickened; 
internodes 2-5 cm long, tan to reddish brown. Leaves opposite, 
oblong or oblong-lanceolate, oblique at base, completely 
serrate or serrate above the middle, acute at apex, 2-4 by 
0.7-1.5 cm, glabrous on both sides, chartaceous; lateral 
nerves obscure on both surfaces; stipules triangular, ca 3 by 
1 mm, often bifid at apex or laciniate.  Cyathia axillary, 
glomerulate, with a few floral leaves; involucre campanulate, 
1.5-2 by 0.7-1 mm, glabrous; lobes lanceolate, ca 1 mm long, 
laciniate, exceeding the glands; glands 4, tiny, orbicular, 
stalked, ca 1 by 1 mm, sparsely puberulous at base; limbs of 
glands orbicular, 1-2 by 2-3 mm, entire, white or pale pink. 


Male florets: pedicel ca 1 mm long; filaments ártieulate'over 


269 
the—pedicei; anther subglobose, transversely  dehiscing; 
bracteoles filiform, ca 1.2 mm long, glabrous. Female floret: 
gynophore ca 1.5 mm long, glabrous; ovary ca 2 mm long, 
glabrous; styles 3, free, deeply bifid; stigma capitate. 
Capsules obtusely keeled, subspherical, 2-3 by 2-3 mm; 
glabrous. Seeds oblong-ovoid, obtusely quadrangular, ca 1 by 
0.7 mm, flat or convex along faces, scrobiculate, wrinkled, 
light brown (Fig. 34; Photo 9). 

Fl & Fr. July-Nov. 

Habitat: In humus soil and as weed in cultivated field, 
up to 2000 m. 

Distrib. INDIA: Andhra Pradesh, Jammu & Kashmir, 
Karnataka, Kerala, Maharashtra, Tamil Nadu and Uttar Pradesh 
(Map 7). 

Bahamas, Bermudas, Florida, Guatemala, Guyana, Hawai 
Islands, Mexico, Pakistan, Panama, Sri Lanka and Venezuela. 

Pollen grains. Medium, P:E 35 : 25 pm, trizonocolporate, 
fossaperturate (Daisy Thomas, 1986, unpublished). 

Chromosome No. 2n = 28 (Perry in Amer. J. Bot. 30: 534. 
1943); n = 14 (Choda & Mehra in Curr. Sci. 41: 76. 1972); n = 
18 (Krishnappa & Reshmi in Taxon 29: 537. 1980). ` 

Uses. Infusion used as an astringent in diarrhoea, 
dysentery, and leucorrhoea (Ambasta, The useful plants of 
India 213. 1986). 

Notes. Linnaeus (1753) mentioned habitat of this species 
as India, but it appears to be a New World taxon and 


introduced into India. Boissier (1862) stated that E. 
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Fig.34. Euphorbia hypericifolia L.: a. habit; b. leaf with stipule; c. cyathium; d. capsule; e. seed 
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hypericifolia M. does not belong to Asia. Raju & Rao (1979) 

opined that the plants so far known as E. hypericifolia L. in 
India are only E. indica Lafi. 

Study of plants in field and herbarium specimens, show 


that E. hypericifolia f. and E. indica Lafí. are distinct and 


both do occur in India. R. Smith (1986) reported this species 


from Pakistan. 


/^ 


E. hypericifolia 


. differs from E. indica y. 


mainly with the following characters: 


E. hypericifolia f. 


Stems erect, glabrous, un- 
branched at base, 
reddish-brown; nodes much 
thickened. 

Leaves oblong, oblong- 
lanceolate, 2-3.5 

by 0.7-1 cm, serrate at 
margins. 

Limbs of glands 3-4 by 2-3 


Ape 
mm orbicular, /entire. at 


apicai-margin. 

Capsules subspherical, 
glabrous. 

. Seeds oblong-ovoid, ca 1 
by 0.7 mm, faces flat or 


convex, wrinkled. 


E. RICO EE 


Stems ascending or decumbent, 
hispid, much branched from 
base, pale green; nodes less 
thickened. 

Leaves elliptic-oblong, ovate- 
oblong, 1-2 by 0.6-1.6 cm, 
entire or serrulate towards 
the apex. 

Limbs of glands less than 1 


f EE a 
mm long, suborbicular, entire 


or wavy at apieal-mrgin. 


Capsules ovoid, appressed, 
hairy. 

Seeds ovoid, ca 0.8 by 0.8 mm 
smooth or 1-2 faces with 


broken ridges. 


< rd 
Though Linnaeus (1753) included Pluck. Alam. t. 113. f. 


3. 1686 under E. thymifolia L., Lamarck (1786) cited the same 
reference under E. indica Lam. However,  Plucknet's 
illustration (LE. ) is found to be E. hypericifolia K. rather 
than E. thymifolia £. or E. indica Lafí. The glabrous nature 
and glomerulate cyathia differentiate it from E. thymifolia E. 


and e^"basally unbranched stem, glabrous nature and elliptic, 






serrate leaves (differ from E. indica\Lam. So "Tithymalus, 
indicus annuus dulcis, floribus al bis, caulibus viridantibus 
& rubentibus Pluck. Alam. 372. f. 113. f. 2. 1686 is treated 
here as syn. nov. under E. hypericifolia £. 

And 0 «no 12. 

While lectotypifing this species Burch was unraware 
whethér the specimen on which the Sloane's illustration was 
made was extant or not. It is found that the specimen is 
Still available in BM and that specimen on which Sloane made 
his illustration, should be treated as Typotype. 

Specimens examined. INDIA: ANDHRA PRADESH: Hyderabad, 
Moosi river bank, 833 m, 26.6.1958, Sebastine 5965; Hyderabad, 
Hussainsagar dam, 833 m, 28.4.1959, Sebastine 8032 (MH). 
JAMMU & KASHMIR: Kashmir, Chenab Valley, 1200-1700 m, 


10.9.1958, T.A. Rao 7348 (BSD). KARNATAKA: Banglore, July 


1910, R.D.A. 180 (MH); Banglore, without date, without 
collector's name, No. 117 (MH). KERALA: Kozhikode, 
University Campus, 4.6.1983, Vasantha 1211 (CALI). 


MAHARASHTRA: Pune, B.S.I. Compound, 10.4.1991, Binojkumar 
S.n. (MH). TAMIL NADU: Tiruchirapalli, Bharathidasan 


University Campus, 4.1.1989, Binojkumar 85073; Coimbatore, 
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Map 7. Distribution: 


A E. pycnostegia Boiss. var. pycnostegia 

o E. pycnostegia Boiss. var. zornioides (Boiss.) Santapau 
^ E. elegans Sprengel 

a E. laciniata Panigr. 

o E. cristata Roth 

* E. hypericifolia L. 
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Agri. Univ. Campus, 22.3.1989, Binojkumar 85074; Coimbatore, 
forest college campus, 25.10.1989,  Binojkumar 85086; 
Coimbatore,  Ramanathapuram,  Sennan kovil area, 500 m, 
10.7.1989, Lakshmanan 9115 (MH). UTTAR PRADESH: Tehri 


Garhwal, Jakhni, 1800 m, 17.10.1954, Sahni 21720 (DD). 


35. Euphorbia hirta L., Sp. Pl. 454. 1753; Burm.f., Fl. Ind. 
112. 1768; Roxb., Fl. Ind. 2: 472. 1832; Trimen, Handb. Fl. 
Ceylon 4: 7. 1898; Blatter & Hallberg in J. Bombay Nat. Hist. 
Soc. 26: 970. 1909; Duthie, Fl. Gangetic Plains 2: 80. 1911; 
Gamble, Fl. Pres. Madras 1275. 1925; Haines, Bot. Bihar Orissa 
1: 147. 1925; Mayuran., Fl. Madras 260. 1929; Shreff in Ann. 
Missouri Bot. Gard. 25: 64. 1938; Kanjilal et al., Fl. Assam 
4: 141. 1940; Santapau in Bull. Bot. Soc. Bengal 8: 15. 1954; 
Backer & Bakh.f., Fl. Java 1: 504. 1963; Maheshw., Fl. Delhi 
312. 1963; Ramamoorthy in Saldanha & Nicolson, Fl. Hassan 
Dist. 338. 1963; Nair, Fl. Banhahar Himalayas 254. 1977; Shah, 
Fl. Gujarat 2: 623. 1978; Nair, Pl. Punjab 237. 1978; Sharma 
& Tiagi, Fl. Rajasthan 373. 1979; Deb, Fl. Tripura 332. 1981; 
Short & Vickery in Hara et al., Enum. Fl. Pl. Nepal 3: 195. 
1982; Rani in Matthew, Fl. Tamilnadu Carnatic 2: 1734. 1983; 
Chowdhery & Wadhwa, Fl. Himachal Pradesh 639. 1984; S. Carter 
in Kew Bull. 39. 643. 1984; R. Rao, Fl. Goa 2: 387. 1996;/R. 
Smith in Fl. Pakistan 172: 95. 1986; Chandrab. in Henry et 
al., Fl. Tamil Nadu 2: 228. 1987; Singh, Fl. E. Karnataka 2: 
567. 1988; Ellis, Fl. Nallamalais 2: 354. 1990. Type: India, 


specimen nos. 630/5-7 in Hb. LINN. (Syntypes in LINN, No. 7 ! 
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5 & 6 n.v.). 

Euphorbia pilulifera L., Sp. Pl. 454. 1753 p.p.; Boiss. 
in DC., Prodr. 15(2): 21. 1862; Aitch., Cat. Pl. Punjab & 
Sindh 132. 1869; Hook.f., Fl. Brit. India 5: 250. 1887; Nairne 
, Fl. Pl. W. India 289. 1894; Prain, Bengal Pl. 2: 925. 1903; 
Cooke, Fl. Pres. Bombay 574. 1906; Rama Rao, Fl. Pl. 
Travancore 351. 1914; Fischer in Rec. Bot. Surv. India 9(1): 
158. 1921; Blatter, Beautif. Fl. Kashmir 2: 107. 1928; Gupta, 
Fl. Nainital. 312. 1968; Varma, Fl. Bhagalpur 346. 1981. 

E. globulifera Kunth in H.B.& K., Nov. Gen. Sp. Pl. 2: 
56. 1817; Boiss. in DC., Prodr. 15(2): 21. 1862, mpre—seyna. 

Chamaesyce hirta (L.) Millsp., Publ. Field Mus. Nat. 
Hist. Bot. Soc. 2: 303. 1909; Hurusawa in J. Fasc. Sci. Univ. 
Tokyo 6: 277. 1954; Burch in Ann. Missouri Bot. Gard. 54. 340. 
1967; Rao & Razi, Fl. Mysore 467. 1981. Type: As for E. hirta 
L. 

Indian names. Beng.:  Barokheruie; Guj.: Dudeli; Hindi: 
Dudhi; Mal.: Nilapala; Mar.: Dudhi; Tam.: Amman patchaiaris; 
Tel.: Reddinanabrolu. 

Herbs, decumbent or ascending, 15-20 cm high, hairy; 
hairs yellow; stems slender, branched; nodes thickened; 
internodes 2-4 cm long, ribbed. Leaves opposite, oblong- 
ovate, elliptic-lanceolate, oblique at base, serrate at 
margins, acute at apex, 1-2 by 1-1.5 cm, membranous, often 
with small purplish tinge at centre or margin or somewhat on 
the entire upper surface, pale green beneath, hairy on both 


surfaces; lateral nerves 3-5 from base; petioles ca 1.5 cm 
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long; stipules linear-lanceolate, laciniate at basal margins, 
hairy at apex, ca 2 mm long. Cyathia glomerulate in axillary, 
ca 1 cm long, on simple or dichotomous branches; peduncles ca 
2 mm long; involucre turbinate, ca 1 by 0.5 mm, hairy; lobes 
acute, ciliate, ca 1 mm long; glands 4, cupular, ca 1 by 1 mn, 
purplish; limbs of—glends-small, as big as the glands, or a 
slightly broader, rounded, entire, hyaline with purple tinge. 
Male florets: 4-6; pedicels ca 0.8 mm long; anthers 
subglobose, transversely dehiscing; bracteoles setaceous, ca 
0.5 mm long. Female floret: gynophore ca 1 cm long; ovary 


subglobose, ca 1.5 mm, across, hirsute; style ree from base, 


Ca 0.4 mm long; stigma capitate. Capsules 


subglobose, ca 2 by 2 mm, pubescent. Seeds oblong, 





each bifid halfway, 


quadrangular, ca 1 by 0.7 mm, with 3-4 transverse ridges and 
furrows, purplish grey (Fig. 35). 

Fl. & Fr. Throughout the year but peak in Dec.-July. 

Habitat. Gemmen—en grassy slopes, roadsides and in 
cultivated fields, usually at 100-500 m. Comep on 

Pantropical. 

Distrib. INDIA: Andaman & Nicobar Islands, Andhra 
Pradesh, Arunachal Pradesh, Assam, Bihar, Goa, Gujarat, 
Karnataka, Kerala, Madhya Pradesh, Maharashtra, Orissa, 
Rajasthan, Sikkim, Tamil Nadu, Uttar Pradesh and West Bengal 
(Map 8). 

Tropics and subtropics of Old World and New World. 

Pollen grains. Small, prolate, P:E 16-20; 12-14 pm, 


trizonocolporate, fossaperturate (Daisy Thomas, 1986) 





SAW 







Fig. 35. Euphorbia hirta L.: a. habit; b. nodal region showing stipule and cyathia; c. cyathium; d. male floret 
with bracteole; e. ca esule f. seed. 
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unpublished). 
Chromosome No. n - 9 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 218. 1978); 2n - 18 
(Krishnappa & Reshme in Taxon 29: 537. 1980). 
Ethnobotany. Plant latex is used to remove warts in 
191 x c CAN. A 
children. Juice of TEBNSS MEER milk is given in/gonorrhoea by 


tribals of Madhya Pradesh (Mishra & Sahu in J. Econ. Tax. Bot. 


5: 792. 1984). 


Notes. The specific—epithet—ef fhis species is cited 
either as E. hrbta Ws or as E. pilulifera/. or the latter as 
a synonym of the former. Boissier (1862), J.D. Hooker (1887), 

Calla] 

Prain (1903) and others treated this species as E. pilulifera. 
Burmann (1768), Duthie (1911), Haines (1925) and recently S. 
Carter (1994) R. Smith (1986) and others treated this species 
as E. hirta Jp Study of the Linnaean protologue of E. 
pilulifera reveals that it consists of more than one species. 
His reference of Burm. Zeyl. 224. t. 105. f. 1. under E. 
pilulifera points to E. hirta. But the specimen No. 630.8 
Linn (LINN) designated as type of E. pilulifera differ in 
several ways from E. hirta £. as well as from Burmann's tabula 
(1.C.) 

Ramakrishnan & Kanta (1980) recognized two ecotypes of 
this species, one is erect and the other a prostrate torn. E 
hirta L. is allied to E. indica Lam. and E. hypericifolia L. 
by the presence of  glomerulate  cyathia, but can be 


differentiate by the presence of yellow hairs. 
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Specimens examined. INDIA:  ANDAMAN & NICOBAR ISLANDS: 
South Andaman, Corbyns cove, 7.3.1973, Balakrishnan 425 (CAL, 
MH); Little Andaman, Rangat Bay, 19.7.1974. Bhargava 1801; 
Little Andaman, Hut Bay, 6.5.1975, Bhargava 2401 (CAL, PBL); 
S. Andaman, April 1890, King s.n.; S. Andaman,  Rangachang, 
2.5.91, King's Collector s.n.; Great Cocos Island, 1889, Prain 
S.n. (CAL); Port Blair, 26.2.1989, Thothathri 9238 (CAL & 
PBL). ANDHRA PRADESH: Visakhapatnam Dt., Araku Valley, 800 
m, 17.9.1961, Balakrishnan 638 (CAL); Visakhapatnam Dt., 
Lakshmipuram, May 1990, Barber 1726 (MH); Godavari Dt., 
Samalkota, 26.8.1902, Barber 4507 (CAL, MH); Cuddapah Dt., 
Balapalle, 250 m, 21.7.1962, Ellis 14297 (MH); Chittoor Dt., 
Horsley-konda, 16.5.1923, Fischer 4951 (CAL); Warangal Dt., 
Pakhal, 290 m, 1.3.1963, Henry 15969; Medak Dt., Pegarikutta 
east, Narasapur, 720 m, 24.9.1958, Sebastine 6687; Nalconda 
Dt., Nagarjunasagar, 100 m, 12.12.1959, Sebastine 9726; 
Cuddapah Dt., Sidhavattam fort, 800 m, 21.8. 1958, Subramanyam 
6361; Anantapur Dt., S.K. University campus, 350 m, 11.7.1982, 
Yesoda 530 (MH). ARUNACHAL PRADESH: Kameng F.D., 
Bhairabkunda, 7.5.1958, Panigrahi 15113 (CAL, ARUN). ASSAM: 
Darrang Dt., Dalgnon R.F., 23.7.1958, Panigrahi 14286; South 
Kamarup, Gauhati University Campus, A.S. Rao 46013; N. Cachar 
hills, 860 m, 29.7.1908, Craib 3 (CAL); Nowpong Dt., 
Sonaikushi R.F. South of Nakhola town, 18.8.1964, Balakrishnan 
39233 (CAL & ASSAM). BIHAR: Champaran Dt., Bangala, 
10.8.1964, Banerjee 62; Champaran Dt., Naurangia, 12.9.1965, 


Banerjee 466; Bihar, without proper locality, 30.12.1876, 
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Clarke 31859; Champaran Dt., Udaipur, 8.4.63, Thothathri 9971 
(CAL). GOA, DAMAN, DIU: Daman, Peg, Dundorta, 25.9.1963, M.Y. 
Ansari 93602 (CAL); Goa, Masarde near Valpoi, 25.5.1963, 
Kanodia 88359; Goa, Ordoford forest, 24.8.1963, Kanodia 89481 
(BSI); Diu, Gogale, 21.9.1964, R.S. Rao 102736 (CAL). 
GUJARAT: Adesar, 13.9.1968, Raghavan 114707; Shatrunja hills, 
19.8.1960, R.S. Rao 63678 (BSI); Ahmadabad, 27.9.1914, Saxton 
432; Saurastra coast, Piram Island, 4.10.1964, T.A. Rao 2078 
(CAL). KARNATAKA: Mysore, 100 m, July 1918, Anskad 83394 
(MH); Coorg Dt., near Mercara, 15.6.1977, Banerjee 11765; 
Mysore, 23.4.1962, Kammathy 80244; N. Kanara, Yell, 
16.11.1957, Puri 15581A; Mysore Dt., Ketadevargudi, Vicinity, 
5.9.1961, R.S. Rao 32903 (CAL); Mysore Dt., near St. 
Philomena's College, 725 m, 10.3.1964, Sebastine 18712 (MH). 
KERALA: Kottayam Dt., Nalukonda, 27.12.1983, Antony 7; 
Thiruvananthapuram Dt., Kottur R.F., 105 m, 4.4.1973, Joseph 
4404; Kottayam, Jan. 1954, Mooss 96510; Kollam Dt., Kollam, 
22.5.1978, Mohanan 55743; Thiruvananthapuram Dt., Vellayani, 
100 m, 1.2.1977, M. Mohanan 52631; Trichur Dt., Thunakadavu, 
667 m, 28.10.1964, Sebastine 22381 (MH). MADHYA PRADESH: 
Saugar Dt., Hirapur forest, 475 m, 31.10.1960, Balakrishnan 
11404; Hoshangabad Dt., 300 m, 28.9.1960, Joseph 11075; 
Jabalpur Dt., Kundwara, 475 m, 22.12.1962, Sebastine 15482 
(MH). MAHARASHTRA: Ratnagiri Dt., Danoli, 26.5.1965, Cherian 
10540; Bombay, Bhuj, Shardagarden, 1.2.1957, Jain 11649; 
Ratnagiri Dt., Sindhudurg, 28.9.1970, Kulkarni 12124 (BSI); 


i 
Pasaranighat, 30.6.1956, Puri 3841 (CAL); Pune Dt., Poona, 
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16.7.1960, Wadhwa 64339 (BSI). ORISSA: Padampur, 29.10.1959, 
Panigrahi 20530 (CAL). RAJASTHAN: Bikaner Dt., Shivbari, 
23.9.1975, Roy 2138; Jaisalmer Dt. Barabagh, 274 m, 10.3.1978, 
Shetty 6156; Jaipur, Doora, 15.12.1965, Wadhwa 8115 (CAL). 
SIKKIM: Birick, 200 m, 15.7.1914, Cave s.n.; Tista, 1000 m, 
10.11.1915, Cave s.n.; Singtam, 500 m, 12.5.1967, Mazumdar & 
Duthie 168 (CAL).  TAMIL NADU: Madras, 19.1.1899, Barber 89 
(MH); South Arcot, Melpat, 28.8.1899, Barber 1066; Nilgiri 
Dt., Kodaikanal Ghat, 7.7.1901, Bourne 2137 (CAL, MH); 
Coimbatore, Ongihalla, Hassanar, 29.3.1931, Cherian Jacob 
81291; Tirunelveli Dt., Tuticorin, 22.5.1944, Daniel 87144; 
Chengalpet Dt., Vedanthangal, 120 m, 26.9.1974, Henry 45446; 
Tirunelveli Dt., Sivanapari, 225 m, 7.11.1962, Joseph 15108; 
Ramanathapuram  Dt.,  Sundaranadappu,  Sivaganga, 125 m, 
25.6.1978, N.C. Nair 57445; Salem Dt., Hosur cattle farm, 100 
m, without date, Narayanaswamy 79370; North Arcot Dt., Tippu- 
cadu R.F., 165 m, 1.7.1963, Ramamurthy 16644; South Arcot Dt., 
Rangappanur forest, 200 m, 10.2.1983, K. Ramamurthy 77465; 
Coimbatore, Madukarai, 9.8.1962, Sreemadhavan 11; Dharmapuri 
Dt., Vepampatti R.F., 400 m, 14.11.1977, Vajravelu 51841; 
Coimbatore Dt., Bolamalai, 475 m, 23.7.1969, Viswanathan 28 
(MH). TRIPURA: Agartala, 18.8.1956, Deb 492; Visam, Monpuri, 
21.1.1962, Deb 26958; Anand bazar, 1.2.1962, Deb 27376; 
Agartala, 250-300 m, 26.9.1914, Debbarman 72 (CAL). UTTAR 
PRADESH: Banda, N.W.P. 9.8.01, Bell 52A (DD); Philibhit, 
9.6.1898, Inayat 22496; Dehra Dun, Mussouri, 7.10.1898, 


Mackinnon  s.n.; Philibit, 16.9.1972, Malhotra 50886; 
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Allahabad, Naini, Jumna bank, 22.7.1964, Rajagopal 3111; Dehra 
Dun, Mussorie, 1894, Robson 111 (CAL). WEST BENGAL: 
Motimala, Bagnan, 11.1.1963, Balaram Naskar s.n.; Howral Dt., 
Murigram, 25.4.1963, Bennet 138; Purulia Dt., Saprambera, 
Ajodhya hills, 600 m, 16.5.1963, Chatterjee 27; Burdwan Dt., 
Sadarghnat, 11.4.1960, Dutta 70; Hooghly, Kamar Kunda, 
27.7.1963, Malik 299; Howrah, Mohishali, Uluberia, August 
1964, Pramanik 12; Midnapur Dt., Thargharam, 16.5.1963, 
Sengupta 419; Howrah Dt., Bakultala, 26.12.1960, Thothathri 


9564 (CAL). 


36. Euphorbia indica Lam., Encycl. Meth. Bot. 2: 423. 1788; 
Boiss. in DC., Prodr. 15(2): 22. 1862; Fl. Orient. 1086. 1879; 


Hook.f., Fl. Brit. India 5: 250. 1887 in adnot; (Prokh-—Fl. 

















6; 





7 gyp 
Smith 4 Tutin-in-Fl. Europea 2: 213. 1968;—Reichb-f.—&— Schim.- 


Czei i Iran 6: 1 9647 Raju & Rao in Indian J. Bot. 


2: 205. 19793778. Smith in Fl. Pakistan 172: 296. 1986; 


5 
ri . . . . 


Chandrab. in Henry et al., Fl. Tamil Nadu 2: 278. 1987; Singh, 
Fl. E. Karnataka 2: 567. 1988. Type: Indiae Orientalis, M. 
Sonnerat s.n. (Holotype in P, Photo !). 

E. bracteolaris Boiss., Cent. Euphob. 8. 1860 & in DC., 
Prodr. 15(2): 22. 1862; Hook.f., Fl. Brit. India 5: 250. 1887, 
in adnot. syn. nov. Type: India, Nilaghiri hills, Perrottet 
1832 (Holotype in P, Photo !). 

E. parviflora auct. non L. 1759: Roxb., Fl. Ind. 2: 473. 


1832; Dalz. & Gibson, Bombay Fl. 227. 1861; Hook.f., Fl. Brit. 
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India 5: 250. 1887, in adnot; Santapau in Rec. Bot. Surv. 
India 16(1): 243. 1953; Bhandari, Fl. Indian Des. 343. 1976; 
Naithani, Fl. Chamoli Dist. 569. 1985; Kulkarni, Fl. Sindudurg 
398. 1988; Ellis, Fl. Nallamalais 2: 356. 1990. 

Euphorbia hypericifolia auct. non L. 1758: Haines, Bot. 
Bihar Orissa 2: 151. 1925, p.p. (var. only); Mayuran., Fl. 
Madras 261. 1929; Rani in Matthew, Fl. Tamilnadu Carnatic 2: 
1434. 1983; Nicolson et al., Interpr. Hort. Malab. 110. 1988. 

Chamaesyce indica (Lam.) Croizat in Lilloa 6: 299. 1941. 
Type: As for E. indica Lam. 

E. hypericifolia L. var. coimbatorensis Chandrab. in 
Chandrabose & Nair, Fl. Coimbatore 266. 1988, syn. nov. Type: 
Coimbatore, 8.5.1967, Chandrabose 28976 (Holotype in CAL). 

Indian name. Mal.:  Neerkottampala. 

Herbs, decumbent or ascending, up to 50 cm high, 
sparingly puberulous or pubescent; stem slender, fleshy; nodes 
not thickened; internodes 1-2 cm long. Leaves opposite, 
petiolate, ovate-oblong, oblique at base, entire or serrate 
above the middle, obtuse at apex, 1-2 by 0.6-1.6 cm, glabrous 
or pubescent on both the surfaces; nerves obscure on upper 
surface, prominent on lower surface; petioles ca 2 mm long; 
stipules triangular, laciniate, ca 1 mm long, pink. Cyathia 
clustered on 1-2 cm long axillary shoots, usually with 1-3 
pairs of small leaves; involucre turbinate, ca 1.2 by 1 mm, 
hirsute outside, hairy inside; lobes triangular, ca 0.5 mm 
long, lacerate; glands 4, rounded, ca 0.1 by 0.1 mm; limbs ot 


glands obovate, suborbicular, as broad as or slightly broader 





Fig.36. Euphorbia indica Lam.: a. habit; b. nodal region showing stipule; c. cyathium; d. capsule; e. seed. 
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than the glands, entire or slightly sinuate, white or pale 
pink. Male florets: in 2-3 fascicles of 3-4 flowers each; 
pedicels ca 1 mm long; anthers subglobose, transversely 
dehiscing; bracteoles filiform, ca 1 mm long; peripheral 
bracteoles laciniate, hairy. Female floret: gynophore ca 1 mm 
long, hirsute; ovary ca 1 mm long, hairy; styles J, ca 0.2 mm 
long, free from base, each bifid halfway; stigma capitate. 
Capsules globose, ca 1.5 by 1.5 mm, dorsally keeled, hairy. 
Seeds ovoid, ca 1 by 0.7 mm, smooth or obscurely 1-2 furrowed, 
brown (Fig. 36; Photo 10). 

Fl. & Fr. Throughout the year, but peak in Aug.-Oct. 
Habitat. In open grasslands, moist areas and shaded 
forest edges, and in cultivated fields as weed; up to an 


altitude of 1000 m. 


Distrib. INDIA: Andhra Pradesh, Bihar, Goa, Himachal 
Pradesh, Karnataka, Kerala, Madhya Pradesh, Maharashtra, 
Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and West Bengal 
(Map 8). 

Africa, Arabia, Afghanistan, China, Pakistan and Russia. 

Pollen grains. Prolate, P : E 42 : 48 y range, 40-44 / 
26-30 p; Os lalongate (size 4/1u); exine baculariate, 4 yp 
thick (Anand et al. in J. Econ. Tax. Bot. 3: 57: 1982 - as E. 
parviflora L.). 

Chromosome No. n= 8 (Datta in Taxon 16: 346. 1967 as 
E. parviflora L.). 


He 
Ethnobotany. The whole plant, except the roots /pasted 


Phané 
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with Meaves/ of pepper and applied on forehead to relieve 


headache by Kotas in Nilgiris (first report). 
Notes. The identity of this species has been a taxonomic 


problem in Indian floras. The names, viz. E. hypericifolia 
Rl Se 


Ke. E. bracteolaris Boiss. and E. parviflora K. have | Peer 
applied by various authors to the specimens belonging to E. 


indica. J.D. Hooker (1887) brought these four names together 
&v Vinal ck cis lem 
and left it to Indian Botanists  te—test their——values. 
. “Ave rs em, one Spec m fh ole 
According to Raju & Rao (1979) the-plants that occur in. India 


i iadi I jt skendi) he Cafes E inea 
The_present—study—on herbarium—specimens and fiëld 
VS 


observations—indieate- that in addition to E. indica Lam., E. 


hypericifolia f. also occurs in India, though the former is 
more common than the latter. A-—detailed_study—ef—the 
pretologue and the type of]E. bracteolaris Boiss. reveals-that 


it- is conspecific to E. indica kam. The—study—ef—the 
; bud 

pretetogue—and_referenses—quoted by tinnaeus—shewstirat E. 
One o? ihe ve hrena tt te 

parviflora L. is in no way allied to this complex. | Linnaeus 

(Sp. Pl. 1: 454. 1753) under E.  hypericifolia cited 

"Pithymalus erectus, floribus rarioribus, foliis oblongis, 


© 
glabris integris" Burm. Fl. Zeyl. 224. t. 105. f. 2. 1737 as. 


one-of-the synonyms. Later, Linnaeus gin Syst. Nat. 2: 1047. 
1759% described the species E. parviflora £. based on Burman's 
reference (1.c.). However Burmann's figure (iaxe-) shows 
dichobuncus, glabrous stems, oblong-ovate, serrate leaves and 
solitary cyathia. These characters indicate E. erythroclada 


Boies. rather than any other species belonging, to this 


GIGS: > 





Photo 9 E. hypericifolia L. 





Photo 10 
E. indica Lam. 
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complex. E. hypericifolia L. and E. indica Lam. do not have 
solitary cyathia, but the cyathia are in cluster. 

Specimens examined. INDIA:  ANDHRA PRADESH: 
Visakhapatnam Dt., Lakshmipuram, May 1900, Barber 1725; 
Godavari, Samalkota, 26.4.1902, Barber 4512; Cuddapah Dt., 
Balapalle, 250 m, 8.11.1962, Ellis 14944; Kurnool Dt., 
Pathalaganga, Srisailam, 330 m, 12.7.1963, Ellis 16840; 
Anantapur Dt., Yadiki to Tadipatri Road, 250 m, 13.11.1982, 
Pullaiah & Yesoda 1121; Medak Dt., way to Pegari Kutta- 
Narsapur, 713 m, 23.9.1958, Sebastine 6636; Cuddapah Dt., near 
Dongalocheruvu lake, 600 m, 20.8.1958, Subramanyam 6320; 
Karimnagar Dt., Aklaspur, 200 m, 31.12.1964, Subba Rao 22528; 
Karimnagar Dt., Kodimial, 400 m, 17.8.1964, Subba Rao 20027; 
Krishna Dt., Bollapalem, 10.3.1985, Venkanna 5555 (MH). 
BIHAR: Ranchi, Oct. 1910, Carter 1026 (BSIM); Chota- Nagpur, 
Daltongunj, Jan. 1881, Gamble 10151 (MH); Champaran Dt., 
Hazaria colony, 100 m, 11.11.1963, Shetty 231 (CAL). GOA, 
DAMAN, DIU: Daman, 25.9.1963, M.Y. Ansari 93636 (BSI). 
HIMACHAL PRADESH: Una Dt. on the way to Jogi Panga khand, 
17.7.1977, Uniyal 61027; Nahan road side, 1000 m, 6.9.1979, 
Vohra 54265 (BSD). KARNATAKA: Mysore, Dhubare, near 
Ketedevargudi, 5.9.1961, Kammathy 73637 (BSI); Mysore Dt., 
Botanical Garden, 11.8.1960, R.R. Rao 3 (IIS); Bijapur, 
4.9.1974, N.P. Singh 138738 (BSI); North Kanara, May 1882, 
Talbot s.n. (BSI); Coorg  Dt., Nagarahale, 1000 m, 
Yoganarasimhan & Krishnamurthy 4300  (CCRIMH). KERALA: 


Trivandrum Dt., Kovalam, 16.11.1978, M. Mohanan 63886; 
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Cannanore Dt., Baveli R.F., 825 m, 10.8.1979, Ramachandran 
62800 (MH). MADHYA PRADESH: Saugor Dt., Near Hirapur, 450 m, 
31.10.1960, Balakrishnan 11400; Mandu, 15.7.1959, Jain 58191; 
Hoshangabad Dt., Hoshangabad, 300 m, 28.9.1960, Joseph 11074; 
Rewa Agri College Compound, 500 m, 13.2.1959, Sebastine 7746; 
Jabalpore Dt., Road to Goriah, 490 m, 12.3.1962, Sebastine 
13941 (MH); Jabalpore Dt., near Zesor village, 475 m, 
23.12.1962, Sebastine 15511 (MH). MAHARASHTRA: Thana Dt., 
Sawa R.F., Sawa range, 22.10.1967, Billore 113158; Pune Dt., 
Manjori, 17.8.1902, Gammie 15331; Pune Dt.,  Manjori, 
13.2.1903, Gammie s.n.; Maharashtra, Parbhani Dt., Jintoor 
Chandan dara hill, 30.8.1963, R.S. Rao 90870 (BSI). PUNJAB: 
Punjab, without proper locality, Aitchinson 1074 (DD); 
Hoshiarpur, Tanala, 13.9.1979, Daniel 67376 (BSD); Hissar Dt., 
8.8.1885, Duthie 4375 (DD); Kanana, 22.10.1962, N.C. Nair 
25140 (BSD). RAJASTHAN: Sariska, Kankwani forest block, 
23.10.1983, Parmar 8800; Pali Dt., Ghanerao R.F., 466 m, 
25.3.1975, Shetty 1888; Jodhpur, Kailana, 350 m, 7.10.1976, 
A.N. Singh 3108 (BSJO). TAMIL NADU:  Ramanathapuram Dt., 
Sethukarai, 5.5.1987, Balasubramanyam 1313; Madras, 6.2.1899, 
Barber 148; South Arcot Dt., Melpat, 28.9.1899, Barber 1067 
(MH); Kodaikanal, Punleys, 7.7.1901, Bourne 2139 (PCM); Madras 
beach, Dec. 1914, Carter s.n. (BSIM); Chengalpet, Sept. 1906, 
Fyson 36 (PCM); Salem Dt., Hosur cattle farm, 7.6.1930, 
Narayanaswamy 79370; South Arcot Dt., way to Gomukidam, 225 m, 
18.1.1978, K. Ramamurthy 52530; Tirunelveli Dt., Mundanthurai 


R.F., 13.7.1959, Sebastine 8543 (MH). UTTAR PRADESH: 
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Pithoragarh Dt., Pithoragarh, 1800 m, 27.8.1975, Arora 4 
Prasad 56554 (BSD), Kumaon, Dafia Dhion, 2400 m, 4.9.1973, 
Arora 53288 (BSD); Jookatapur, 16.10.1990, Duthie 9739; Ajmer, 
Sept. 1884, Lourie 4871 (DD); Nandakirsi banks, Chitrakot, 
19.11.1957, M.A. Rau 3835 (BSD); Dehra Dun, Missourie, Kamptee 
rest house, 8.8.1960,  Saxena 1197 (DD); Dehra Dun, 
Niranjanpam, 600 m, 7.11.1963, N.P. Singh 31638 (BSD). WEST 
BENGAL: Howrah, Thamakhu, 16.5.1956, Mondal s.n. (BSIM); 


Hassanbad, 26.8.1961, Sengupta 116 (CAL). 


37. Euphorbia rosea Retz., Obs. Bot. 4: 26. 1786; Thwaites, 
Enum. Pl. Zeyl. 269. 1861; Boiss. in DC., Prodr. 15(2): 50. 
1862; Icon. Euph. t. 21. 1866; Hook.f., Fl. Brit. India 5: 
251. 1887; Trimen, Handb. Fl. Ceylon 4: 6. 1898; Cooke, Fl. 
Pres. Bombay 2: 572. 1906; Rama Rao, Fl. Pl. Travancore 351. 
1914; Fischer in Rec. Bot. Surv. India 9(1): 158. 1921; 
Gamble, Fl. Pres. Madras 2: 1275. 1925; Haines, Bot. Bihar 
Orissa 2: 147. 1925; Mayuran., Fl. Madras 261. 1929; Santapau 
in Bull. Bot. Soc. Bengal 8: 13. 1954; Reichb.f. & Schim.- 
Czeika in Fl. Iran 6: 17. 1964; Short & Vickery in Hara et 
al., Enum. Fl. Pl. Nepal 3: 196. 1982; Aitch., Cat. Pl. Punjab 
& Sindh 132. 1982; Rani in Matthew, Fl. Tamilnadu Carnatic 2: 
1438. 1983; Chandrab. in Henry et al., Fl. Tamil Nadu 2: 229. 
1986; Singh, Fl. E. Karnataka 2: 569. 1988. Type: Indiae 
Orientalis, Koenig s.n. (Holotype in BM, Photo !). 

E. parviflora auct. non L. 1759: Lam., Encycl. Meth. Bot. 


2: 424. 1788. 
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E. satureioides Lam., Encycl. Meth. Bot. 2: 424. 1788; 
Boiss. in DC., Prodr. 15(2): 50. 1862, pro syn. 

E. auricularia Boiss., Cent. Euph. 17. 1860; in DC., 
Prodr. 15(2): 50. 1862; Hook.f., Fl. Brit. India 5: 251. 1887, 
pro syn. 

Chamaesyce rosea (Retz.) Webster in J. Arn. Arb. 48: 423. 
1967. Type: As for E. rosea Retz. 

Indian name. Mal.:  Verm-pala. 

Herbs, biennial or perennial, ascending, decumbent, 5-25 
cm high, glabrous or sparsely hairy; stems from a thick woody 
rootstock, unbranched or dichotomous towards the apex, terete; 
nodes thickened, annular; internodes 1-5 cm long. Leaves 
opposite, decussate, shortly petiolate, arranged compactly or 
distantly below semetimes(crowded towards the apex) obliquely 
obovate, linear-spathulate, oblique at base, entire or serrate 
towards the apex, obtuse at apex, 0.5-1.3 by 0.2-0.5 cm, 
glabrous or pubescent; lateral nerves obscure; petioles ca 1 
mm long, sparsely hairy; stipules ca 1 mm long, bifurcated, 
each triangular, laciniate. Cyathia terminal, clustered; 
peduncles ca 1 mm long, pubescent; involucre campanulate, 1-2 
by 0.7-1.2 mm, sparsely hairy or glabrous; lobes triangular, 
laciniate; glands 4, rounded, ca 1 by 1 mn, shortly stalked; 
limbs of glands pale pink, subequal; the upper two large, 
obliquely oblong, suborbicular or rounded, 1.5-2.5 by 1-2 mn, 
entire or undulating at—apieat—margin; the lower two small, 
suborbicular, ca 1 by 1.2 mm, Male florets: pedicel ca 1.2 mm 


long; anther subglobose, transversely dehiscing; bracteoles 
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Euphorbia rosea Retz: a. habit; b. nodal region showing stipule and cyathium; c. male floret with 


bracteole; d. capsule; e. seed. 


Fig. 37. 
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filiform, ca 1.5 mm long; peripheral ones laciniate, hairy, ca 
1.2 mm long. Female floret: gynophore ca 2 mm long, glabrous; 
ovary subglobose, ca 1 by 1 mm, sparsely hairy; styles 3, 
connate below the middle, each bifid, ca 0.5 mm long; stigma 
globose or subglobose. Capsules ovoid-subglobose, obtusely 
keeled, ca 3.5 by 3 mm, hirsute or glabrous. Seeds oblong, 
quadrangular, ca 1.5 by 1 mm, transversely rugose, with faint 
shallow furrows, reddish-brown (Fig. 37). 

Fl. & Fr. Dec.-March. 

Habitat. Occurs from sea level to 500 m in white sandy 
gravely soil. 

Distrib. INDIA: Andhra Pradesh, Karnataka, Kerala, 
Orissa, Tamil Nadu and Uttar Pradesh. It is reported here for 


the first time from the state of Orissa and Uttar Pradesh (Map 


8). 
Afghanisthan, Pakistan, Iran, Nepal and Sri Lanka. 
Pollen grains. Medium, prolate, P:E 36 : 24 pm, 
trizonocolporate, fossaperturate (Thomas & Nair, 1986, 


unpublished). 

Chromosome No. 2n = 18 (Kothari et al., in Taxon 30: 
512. 1981). 

Uses. The leaves and seeds are vermifuge (Ambasta, 
Useful plants of India 214. 1986). 

Notes. Boissier (1860) differentiated E. auricularia 
from E. rosea Retz. by its glabrous nature, non-imbricated 
floral leaves and spathulate style. J.D. Hooker (1887) opined 


that these characters are variable and not dependable to 


^5 VO 


present study al&o SUppert Hue Views-expressed-by Hooker. Tho: 
plants in coastal areas have more hairy nature than those 
growing in inland areas. What Boissier meant by spathulate 
style is not clear, but in certain specimens the stigma is 
bulbous and due to this character style often looks like 
spathulate. Gamble (1925) also found E. auricularia Boiss. to 
be a coastal form of E. rosea Retz. This species is allied to 
E. corrigioloides Belí8s. but can be easily distinguished by 
the presence of spathulate or oblique leaves and the two type 


e 
of limbs ef-gtands~  The—presenee—of-.rounded, reddish;—scars 





Specimens examined. INDIA; ANDHRA PRADESH: Nellore Dt., 


Ramayapatanam, 24.1.1929, Cherian Jacob 18332; Chittoor Dt., 
Kambakkam to Thadipandal, 225 m, 25.9.1974, Chandrabose 45104 
(MH); Cuddaph Dt., Gunjana riverbed, 190 m, 25.7.1962, Ellis 
14359 (CAL, MH); Nellore Dt., Hajipuram, 10.7.1917, Fischer 
4157 (CAL); Nellore Dt., Sriharikota, sea coast, Aug. 1883, 
Gamble 12391 (CAL, DD, MH); Anantapur Dt., Thalaricheruvu, 
350 m, 28.10.1982, Pullaiah 915 (MH); Waltair Coast, 
24.9.1969, Rao 7132; Nellore Dt., Mypaud, 23.9.1970, Rao & 
Sastry 7517 (CAL); Waltair, sea shore, 20.10.1956, Santapau 
21306; East Godavari Dt., Kakinada, 4.3.1956, Wagh 1995; 
Guntur, Sooryilanka, 09.9.1956, Wagh 3794; Nellore Dt., 
Sriharikota, 13.1.1958, Wagh 7229; Nellore Dt., Ipur R.F., 


28.1.1957, Wagh 6638 (BLAT). KARNATAKA: Bijapore Dt., Badam, 
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17.10.1892, Talbot 2810 (CAL); Mysore, without date, Thomson 
s.n. (MH). KERALA: Tiruvananthapuram, Saithanparai, 
4.11.1904, Barber s.n.; Kannur, coastal area, 2.9.1989, 
Binojkumar 85082 (MH); Tiruvananthapuram beach, 20.6.1971, Rao 
8003 (CAL); Kozhikode, Kadalundi, 6.9.1983, Suresh 39503 
(CALI); Tiruvananthapuram, Aug. 1926, without collector's name 
and number (UCT). ORISSA: Balukhand R.F. 21.4.1965, Abraham 
32 (CAL); Chandrabhaga, Konarak coast, 25.10.1967, Mukherjee 
6031 (BSA, CAL); Puri coast, 2.12.1965, Rao 5672 (CAL); Puri, 
5.3.1959, Srivastava 58182 (LWG & BSA). TAMIL NADU: 
Pudukkottai, Manamelkulli, 29.8.1985, Arulappan 461; 
Ramanathapuram Dt., way to Mandapasalai, 75 m, 24.12.1989, 
Balasubramaniam 2306; Madras, Elliot beach, 2.1.1899, Barber 
33 (MH); Tirunelveli Dt., Courtalam, 18.7.1901, Barber 3341; 
Chengalpet Dt., Kambakam, 17.3.1901, Bourne 2196 (PCM); 
Tirunelveli,  Piuvakkayal, 25.5.1944, Daniel s.n. (MH); 
Coimbatore Dt., Viramandampalayam, 14.10.1905, Fischer 459 
(CAL); Madras, Elliot beach 1904, Fyson 32918 (BLAT); Madras, 
Elliot beach, 30.1.1919, Fyson 5573 (PCM, BLAT); Madras, Gundy 
Deer Park, 6.10.1974, Henry 45629 (MH); Madras, Ennur, Nov. 
1921, Mayuranathan s.n. (MMH); Pudukottai, 150 m, 5.1.1980, 
Matthew 25503 (RHT); Chidambaram, 3.4.1978, Matthew s.n. 
(RHT); Ramanathapuram, near Krishnankoil, 250 m, 21.2.1979, 
Nair 61067 (CAL, MH); Thanjavur Dt., Kodaikeri R.F., Coastal 
beach, 7.1.1989, Regupathy 1161 (CAL, MH); Velankanni, 
24.4.1972, Rao 9186 (CAL); Madras, Mylapore, 5.12.1954, B.L.G. 


Swamy & V.S. 0050 (PCM); Chengalpet Dt., Kumbakam, 1946, 
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T.N.V. 441. UTTAR PRADESH: Dehra Dun, Balukhandpuri, 


16.5.1848, Mooney 3018 (DD). 


38. Euphorbia corrigioloides Boiss., Cent. Euph. 11. 1860; 
in DC., Prodr. 15(2): 32. 1862; Hook.f., Fl. Brit. India 5: 
251. 1887; Gamble, Fl. Pres. Madras 2: 1275. 1925; Mayuran., 
Fl. Madras 262. 1929; Ramasw. & Razi, Synop. Fl. Bangalore 
341. 1973; Rani in Matthew, Fl. Tamilnadu Carnatic 2: 1429. 
1983; Sharma et al., Fl. Karnataka 2: 249. 1984; Ugemuage, Fl. 
Nagpur 327. 1986; Chandrab. in Henry et al., Fl. Tamil Nadu 2: 
227. 1987; Singh, Fl. E. Karnataka 2: 565. 1988. Type: India 
Orientali, Heyne s.n. (Holotype in LE !). 

E. disticha Engelm. ex Boiss. in DC., Prodr. 15(2): 32. 
1862. Type: Indiae Orientalis, Hugel 3649 (MO, Photo !). 

Chamaesyce corrigioloides (Boiss.) J. Sojak, Cas. Nar. 
Muz. 140: 169. 1972. Type: As for E. corrigioloides Boiss. 

Indian name:  Tam.: Karupu mambalai. 

Herbs, decumbent or ascending, up to 30 cm high, glabrous 
or sparsely hairy; stems from a thick woody rootstock, 
branched or unbranched, terete; nodes annular, thickened; 
internodes ca 1 cm long, glabrous. Leaves opposite, oblong, 
obliquely oblong, oblique at base, entire, serrate or 
serrulate towards the apex, obtuse, subacute or acute to 
acuminate at apex, 0.5-1.5 by 0.4-0.5 cm, glabrous, usually 
with a red blotch at the middle of the leaves; nerves obscure; 
petioles ca 1 mm long, glabrous; stipules sheathing, 


fimbriate. Cyathia in terminal or axillary clusters; 
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Euphorbia corrigioloides Boiss.: a. habit; b. nodal region with a leaf and stipule; c. nodal region with 


stipules and cyathium; d. involucral lobes with gland and limb; e. capsule; f. seed. 


Fig. 38. 
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involucre turbinate, ca 2.3 by 2 mm; lobes triangular, trifid, 
exceeding the gland; glands 4, transversely oblong, ca 1 mn 
across, ca 0.5 mm long; limbs of glands suborbicular, ca 1 by 
1.5 mm, wavy at apical margin. Male florets:  pedicels ca 1 
mm long;, fritaments—artreulate. over the pedicel; bracteoles 
lu ep Na subglobose, transversely 
dehiscing.) Female floret: gynophore ca 1.5 mm long, sparsely 


hairy; ovary ca 1.5 by 1 mm; styles 3,yfree from base) ca 1 mn 






long,leach bifid at apex; stigma capitate. Capsules globose, 
2.5-4 by 2.5-4 mm, keeled or obtusely keeled, glabrous. Seeds 
ovoid, ca 1 by 0.7 mm,smooth, brown (Fig. 38). 

Fl. & Fr. Feb.-July. 

Habitat. Usually in moist low level areas and coastal 
lands on gravely soil at an altitude up to 400 m. 

Distrib. INDIA: Andhra Pradesh, Karnataka, Maharashtra 
and Tamil Nadu (Map 8). 

Pollen grains. Medium, prolate, spheroidal, P : E 32 : 
30 p, trizonocolporate, peritrime (Daisy Thomas unpublished, 
1986). 

Ethnobotany. The milky latex is applied for scabies by 
Kurumbas of Nilgiris (First report). 

Notes. E. corrigioloides is allied to E. rosea Retz. in 
habit and the thick taproot. In E. rosea the leaves are 
obovate or linear-spathulate and limbs of glands are unequal; 
whereas in E. corrigioloides the leaves are oblong, elliptic- 
oblong and limbs of glands are equal in size and shape. 


Specimens examined. INDIA; ANDHRA PRADESH: Nellore 
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Dt., without precise locality, 100 m, 20.7.1917, Fischer 4111 
(CAL); Nellore Dt., Yetur, 16.2.1916, without precise 
locality, without collector’s name No. 12782 (MH). KARNATAKA: 
Bellary Dt., A.R.S. Hagari. 26.1.1946, Chandrasekhara Iyyar 
93184; Bellary Dt., A.R.S. Hagari, 1.11.1946, Rajasekara 
Mudaliar s.n. (MH); Bellary Dt., Hagari river bed, 12.10.1980, 
Ramesh 4 Manohar (IIS); Bijapore Dt., Badam, 17.10.1892, 
Talbot 2810 (CAL); Maison & Carnatic, without date, Thomson 
Sen. (MH). MAHARASHTRA: Nagpur, Khala, 13.1.1890, Duthie 
10551 (CAL, DD); Dharwar, Byadys, 29.12.1888, Talbot 1768 
(CAL, BSI). TAMIL NADU: Madras, 11.1.1899, Barber 65; 
Ramanathapuram, Sethupathinagar, 50 m, 6.5.1987, 
Balasubramanyam 1340; Coimbatore Dt., Neringeripet, 11.1.1906, 
Fischer 861 (CAL); Sriperumpudur, 3.2.1957, Govindarajalu s.n. 
(PCM); Chengalpet Dt., Vandalur R.F., 100 m, 1.10.1974, Henry 
45554; Ramanathapuram Dt., Sirukulam, 5.6.1954, 
Meenakshisundaram 22268 (MH); Madras Museum compound, May 
1922, Mayuranathan s.n. (MMH); Tirunelveli Dt., Sencottaih, 
7.9.1913, Rama Rao 1715 (CAL); Ramanathapuram Dt., Sivaganga, 
100 m, 14.8.1964, Ramamurthy 20800 (MH); Cuddalore, 


Edaicharuvi, 30.1.1979, Venugopal 21454 (RHT). 


39. Euphorbia balakrishnanii Binojk. sp. nov. 
[4 A . 
A E. corrigioloides Boiss. sed radicibus infirmis 
gracilibus; caulibus infirmis; stipulis longis triangularibus; 


cyathis 2-3 et non fasciculatis; capsulis, acute carinatis, 


filosis)et seminibus oblongoideis differt. 
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Typus: Tamil Nadu, Tirunelveli Dt., Vellanad R.F., 
25.2.1990, Binojkumar 85092 (Holotypus in CAL, isotypi in K, 
MH). 

Herbs, annual, decumbent; stems many from a slender weak 
rootstock, filiform, ca 25 cm long; nodes slightly thickened; 
internodes 1-1.5 cm long, glabrous, pale pink. Leaves 
opposite, ovate-oblong, oblique at base, bluntly serrate at 
margins towards the apex, acute or subacute at apex, 5-10 by 
4-6 mm, with irregular purple patches on upper surface at the 
centre chlorenchyma distinct, aggregated around the reticulate 
nerves; petioles ca 3 mm long, glabrous or sparsely pubescent; 
stipules linear-triangular, laciniate, ca l1 mm long. Cyathia 
axillary, 2-3 together; peduncle ca 2 mm long, glabrous; 
involucre turbinate, ca 1.5 by 1.5 mm, sparsely puberulous; 
lobes 5, oblong, deeply laciniate; glands 4, rounded; limbs of 
glands suborbicular with slightly wavy apical margins, 0.7 by 
1 mm, white or Duis pink. Male florets: 8-12 in each 
cyathium;  pedicels ca 1 mm long; anther subglobose, 
transversely dehiscing; bracteoles filiform, ca 2.5 mm long. 
Female floret: gynophore ca 3 mm long, ovary ca 1 mm diam., 
sparsely hairy; styles 3, 0.7-1 mm long, each bifid at apex, 
stigma capitate. Capsules ca 1.5-1.7 mm diam., acutely keeled 
and hairy only on keels. Seeds oblongoid, 1-1.5 by 0.7-1 mm, 
smooth, grey (Fig. 39). 

Fl. & Fr. June~Mar. 

Habitat. In scrub jungles, moist areas at an altitude of 


200 m, not common. 





Fig. 39. Euphorbia balakrishnanii Binojx:. : a. habit; b. nodal region showing stipule; c. cyathium; d. capsule; 
e.seed. 


Distrib. 
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INDIA: Tamil Nadu (Map 8). 


This new species can be differentiated by the following 


contrasting characters from the 


Boiss. 


Euphorbia corrigioloi- 
des Boiss. 


allied E. 


corrigioloides 


Euphorbia balakrishnanii 
&p.—nov. 


1. Rootstock stout, woody, Rootstock filiform, 
stem thick. slender, 
short; stem 
slender. 
2. Stipules broad, fimbriate Stipules linear-triangu- 
at margin. lar, lacinate 
3. Chlorenchyma not distinct, Chlorenchyma distinct 
not aggregated around nerves aggregated around the 
of the lamina. reticulate nerves of the 
lamina. 
4. Cyathia in dense Cyathia 1-3. 
cluster. 
5. Capsules obtusely keeled Capsules acutely keeled 
and puberulous throughout. and hairs only on keels. 
6. Seeds ovoid. Seeds oblongoid. 
Etymology. This species is named after Dr. N.P. 
Balakrishnan, Joint Director, Botanical Survey of India, 


Southern Circle, Coimbatore for his valuable contributions to 


© 
taxonomy of Indian PERR and—the—vatuabte—guidance—and 
e gements during the present revisi A 


Specimens examined. vide type. 


Section 5. LONGISTYLAE 

Euphorbia L. subg. Chamaesyce Raf. sect. Longistylae 
Binojk., sect. nov. 

, : . O E , A : | 

Cyathia axillariA vel terminalig, solitaria vel 1-2, 
nunquam fasciculate, limbs glandulorum glandulis plerumque 

nek Nha . 
multo magnior, stylis longis. Typus: Euphorbia longistyla 
Boiss. 

Euphorbia L. sect. Anisophyllum Roeper subsect. Elegantes 
Boiss. in DC., Prodr. 15(2): 18. 1862 p.p.; Hook.f., Fl. Brit. 
India 5: 246. 1887, p.p. 

Euphorbia L. sect. Anisophyllum Roeper subsect. 
Hypericifoliae Boiss. in DC., Prodr. 15(2): 20. 1862, p.p.; 
Hook.f., Fl. Brit. India 5: 248. 1887, p.p. 

Plants up to 50 cm high; stem usually erect, rarely 
ascending, slender, glabrous or pubescent; branched or not. 
Leaves oblique at base, chartaceous; floral leaves not 
concealing the involucre.  Cyathia axillary or terminal, 
solitary or rarely paired; limbs of glands distinctly larger 
than the glands; style usually long. 

boug /0 Speucs 

Distrib. à j j i bst 
in Asia.  There-are-about—i0—species—in—the world, 8 are in 
India. 

Notes. This new section is mainly based on recently 

| ois ine Li ve 
described species from India. The major chareetertrstic 


features of this section is the plants being erect or 


ascending with long internodes, cyathia usually solitary and 


the 
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distinctly large limbs of glands and long styles. 


Boissier (1862) and J.D. Hooker (1887) placed eertain species 


having these characters either in subsect. Elegantes or 


subsect. Hypericifoliae/ánd-which-sr9-mow-treated-horo-unde: 


thi ii : : : 


Key to the species 


la. 


2a. 


3a. 


4a. 


Plants with long hairs; internodes ribbed; seeds wrinkled 
or scrobiculate . . .... 40. E. hispida 
l Qx APE R longi slyfad 
Plants glabrous or minutely a conkeEnodes terete; 
seeds obscurely or distinctly furrowed or smooth (except 
E. notoptera). . . . . . l 2 
Branches always filiform towards the apex; leaves 
elliptic, oblong-elliptic; styles more than 1.5 mm long. 
"XC PE 3 
Branches not always filiform towards the apex; leaves 
oblong, oblong-lanceolate (except E.  erythroclada); 


styles up to 1.5 mm long. ...... 4 


Branches velutinous; stipules minutely incised; limbs of 
glands laciniate; veins distinct on cocci. 
do Fee i Sa ae a es E Je er gee UT 41. E. longistyla 


Branches not velutinous; stipules deeply incised; limbs 


of glands minutely sinuate; veins obscure on cocci . . 
A. lU oS heo ec RORIS te? e G 42. E. senguptae 
^2 ain S4 


Stems stramineous; leaves on nedes—are distinctly 
larger than the leaves on other parts . . . . . . . . 


Win Ce Tee dám lv 43. E. jodhpurensis 
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all phout IK Same Siar 
b. Stems pink or pale pink; leaves on nodes are atmest—same 
ab-teaves on other parts. .... E eee. d 5 
5a. Plants unbranched or rarely branched; leaves 3 cm or 
longer; cyathia pubescent . . . . 44. E. katrajensis 
b. Plants well-branched; leaves less than 3 cm long; cyathia 
glabrous . ok x s s s eux b 
6a. Plants above 30 cm high; leaves silvery-white beneath; 
limbs of glands rogaa deeply WaVVu e s s sso 
ce os n n nn n n e‘ s. s. 45. E. erythroclada 
b. Plants below 30 cm high; leaves pale green below; limbs 
of glands entire or slightly wavy . " "RE 
7a. Leaves mucronate at apex; capsules with 2-3 prominent 
wings on cocci . . . . . 46. E. notoptera 


b. Leaves subacute or acute at apex; capsules without wings 


on cocci . . . . . . . 47. E. deccanensis 


40. Euphorbia hispida Boiss., Cent. Euphorb. 8. 1860 & in 
DC., Prodr. 15(2): 37. 1862; Singh & Kachroo, For. Fl. 
Srinagar 151. 1976; Chowdhery & Wadhwa, Fl. Himachal Pradesh 
2: 637. 1984; R. Smith in Fl. Pakistan 172: 103. 1986. Types: 
INDIA: Uttar Pradesh, Almora Dt., Hawalbagh, Wallich 207 & 325 
(Syntypes in LE & P, n.v.). (Wallich's specimens 207 & 325 are 
not available in CAL). 

E. emodi Hook.f., Fl. Brit. India 5: 250. 1887; Bamber, 
Pl. Punjab 523. 1916; Collett, Fl. Simlen. 445. 1921; 
Reichb.f. & Schim.-Czeika in Fl. Iran 6: 17. 1964; Blatter, 


Beautif. Fl. Kashmir 2: 110. 1928; Nair, Fl. Bashahr Himalayas 
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253. 1977. Types: INDIA, Western Himalaya, Simla, Edgeworth 
8055 (K, Photo !); Kulu, Clarke s.n. (K, n.v.); Chamba, Ellis 
S.n. (K, n.v.); Lahul, Jaeschke 276 (K, Photo!); Iskardo, 
2000-2300 m, Clarke s.n. (K, n.v.); Syntypes 

Chamaesyce hispida (Boiss.) Raju & Rao in Phytologia 37: 
454. 1977. Type: As for E. hispida Boiss. 

Herbs, erect or ascending, up to 30 cm high, clothed with 
long hairs; stems usually dichotomously branched, pale yellow; 
nodes thickened; internodes 2-3.5 cm long, rigid. Leaves 
opposite, obliquely oblong, elliptic-oblong, oblique at base, 
serrate or faintly serrate, obtuse or subacute at apex, 1-1.5 
by 0.3-1 cm, sparsely or densely hairy; petioles ca 1 mm long, 
puberulous; stipules linear-lanceolate, laciniate, ca 1.5 mn. 
Cyathia axillary or terminal, solitary or 2; pedicel ca 2 mm 
long; involucre turbinate, 2.5-3.5 by 2-2.5 mm, glabrous; 
lobes triangular, laciniate, exceeding the gland; glands 4, 
rounded, ca 1 mm diam.; limbs ef—glands larger than the 
glands, rounded, entire at margin. Male florets: pedicel ca 
0.5 mm long; fdlament—articulate over the pedicel; anther 
subglobose, transversely dehiscing; bracteoles filiform, ca 
1.5 mm long, peripheral bracteoles laciniate, hairy. Female 
floret: gynophore ca 1.5 mm long; ovary subglobose, ca 1 by 1 
mm, sparsely hairy; styles Z, ca 1.5 mm long, free from base, 
slender, each deeply bifid at apex; stigma capitate. Capsules 
subglobose, obtusely keeled, ca 3 by 3 mm, sparsely hairy. 
Seeds ovoid, tetragonous, ca 1.5 by 1.mm, scrobiculate, 


wrinkled, reddish brown (Fig. 40). 





Fig. 40. Euphorbia hispida Boiss. : a. habit; b. nodal region showing stipule; c. cyathium; d. seed. 
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Fl. & Fr. June-Dec. 

Habitat. On silty loam, dry stony ground, grassy slopes 
and waste places at an altitude up to 500 m. 

Distrib. INDIA: Gujarat, Himachal Pradesh, Jammu & 
Kashmir, Orissa, Rajasthan, Tamil Nadu and Uttar Pradesh 
The occurrence of this species in Orissa and Tamil Nadu is 
reported here for the first time (Map 8). 

Afghanistan and Pakistan. 

Notes. While describing E. emodi, J.D. Hooker (1887) 
doubted that it was much close to E. hispida Beiss. (1862), 
A—detailed .study—ef—both species proved that they are 
conspecific as suggested by Re Smith (1986). Though E. 
hispida Betss. looks similar to E. coccinea Reth, by its 
hirsute pak the latter is comparatively smaller in size 
and prostrate/ im—habit. E. hispida Boiss. is erect or 
ascending and cemparatively larger in size. 

Specimens examined. INDIA: GUJARAT: Gahaj, 20.10.1957, 
Toor 25888 (BSI). HIMACHAL PRADESH: Manali-Kulu, 1700 m, 
31.7.1970, Bhattacharyya 40355 (BSD); Chamba Dt., Alwar, 1660 
m, 8.9.1898, Lace 1851 (CAL, DD); Rampur, Bashahr, 1300 m, 
13.6.1962, N.C. Nair 22690; Urm Bashahr, 2800 m, 29.8.1963, 
N.C. Nair 30076; Between Rampur and Neerath, 1400 m, 
15.9.1963, N.C. Nair 30684; Chamba Dt., Tissa, 1400 m, 
30.7.1964, N.C. Nair 32911 (BSD); Kilba, Kilba range, 
22.7.1953, Sathe 20334 (DD); Rakh, 1175 m, 3.7.1975, Wadhwa 
49485 (BSD). JAMMU & KASHMIR: Jamor, Sept. 1864, Brandis 


3570; Reshtwar, 500 m, 18.9.1867, Clarke 31896B (CAL); 
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Map 8. Distribution: 
a E. hirta L. 
E. indica Lam. 
E. rosea Retz. 
E. corrigioloides Boiss. 
E. balakrishnanii Binojk. 
E. hispida Boiss. 
.E. longistyla Boiss. 
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Kashmir, Astor Valley, 2600 m, 24.7.1892, Duthie 12245 (CAL, 
DD); Gilgit, 1800 m, 30.6.1887, Giles 374; Chuharhoti, 1700- 
2000 m, without date, Giles 236; Hazara Dt., 22.8.1896, 
Inayat, 20153; Kashmir, Pura Dubsadi, 26.1.1814, Juller 36080 
(CAL); Chandanwari, 2800 m, 16.7.1956, T.A. Rao 607; Dachigam 
Sanetuary, 29.10.1977, A.S. Rao 63539 (BSD); Gilgit, Aug. 
1847, Winterbottom 842 (CAL); Dachigam, 1850 m, 15.9.1979, 
Wadhwa 67023 (BSD). ORISSA: Sambalpur Dt., 22.8.1978, Malick 
1581 (BSIM). RAJASTHAN: Jaisalmer Dt., Vingorni, 11.9.1964, 
Wadhwa 5303 (CAL). TAMIL NADU: Ramanathapuram  Dt., 
10.12.1990, Balasubramanyam 2423 (MH). UTTAR PRADESH: 
Kumaon, feolikote, 1250 m, 30.6.1909, Gill 42 (LWG); Teri- 
Garhwal, Toms Valley, 1000-1200 m, 18.5.1893, Duthie 12925 
(CAL); Pithogarh Dt., Tawaghat, K.G. Valley, 27.6.1982, 
Malhotra 60528 (BSD); Garhwal, Gearli, 7.10.1954, Safui 21627 
(DD). 


41. Euphorbia longistyla Boiss., Cent. Euphorb. 9. 1860 & in 
DC., Prodr. 15(2): 20. 1862; Hook.f., Fl. Brit. India 5: 247. 
1887; Rama Rao, Fl. Pl. Travancore 351. 1914; Gamble, Fl. 
Pres. Madras 2: 1275. 1925; Subram. & Balakr. in J. Madras 
Univ. B. 24(1): 45-47. 1959. Type: India Orientali, Heyne 
s.n. (Holotype in LE ? n.v.). 

Chamaesyce longistyla (Boiss.) Raju & Rao in Phytologia 
37: 454. 1977. Type: As for E. longistyla Boiss. 
Herbs, erect, up to 25 cm high; stems dichotomously 


branched, terete, yellowish brown, glabrous; nodes thickened; 
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internodes 2-3 cm long; branches filiform towards the apex, 
velutinous at base. Leaves opposite, subsessile, elliptic to 
oblong-elliptic, oblique at base entire or serrate, obtuse- 
apiculate at apex, 1-2 by 0.5-1 cm, glabrous; mid-nerve 
prominent; petioles 1-2 mm long; stipules linear-lanceolate, 
acuminate, minutely incised at margin. Cyathia terminal, 
solitary; peduncle ca 2 mm long, glabrous; involucre 
turbinate, 1.5-2 by 1-1.5 mm, glabrous; involucral lobes 5, 
laciniate, pubescent towards margins; glands 4, shortly 
stalked, rounded, highly velutinous at base; limbs of glands 
ca 2 by 1.5 mm, laciniate. Male florets: few in number; 
pedicel ca 1 mm long, glabrous; anther subglobose transversely 
dehiscing; bracteoles filiform, laciniate, ca 1.5 mm long. 
Female floret: gynophore ca 2 mm long, glabrous; ovary ovoid, 
ca 1.5 by 1.5 mm, glabrous; styles 3, filiform, ca 1.5 mm 
long, free from base; stigma capitate. Capsules subglobose, 
obtusely keeled ca 4 by 4 mm, glabrous, veins distinct on the 
cocci. Seeds quadrangular, oblongoid, ca 1.5 by 1 mn, 
transversely 3-4 furrowed, reddish brown (Fig. 41). 

Fl. & Fr. July-Nov. 
Habitat. Moist slopy areas, grasslands, under shaded 
areas up to about 500 m. Rare. 


Distrib. INDIA: Andhra Pradesh and Karnataka (Map 8). 





Notes. Boissier (1962) races E. longistyla in subsect. 
'Elegantes' next to E. cristata. also 
followed-Beissier. Due to the non-imbricated upper leaves and 


erect habit, it deserves a separate section, along with its 





Fig. 41. Euphorbia longistyla Boiss. : a. habit; b. cyathium; c. involucral glands with multifid limbs; d. male floret 
with bracteole; e. seed. 
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closely allied Indian species, E. senguptae Balakr. 6 Subram. 
So it is treated here under Sect. Longistylae. 

The exact type locality of this species is not clear. 
Roth gives only as 'India Orientalis'. The species is poorly 
represented in Indian Herbaria. Gamble (1889) collected few 
Bpecimens from Cuddapah Dt. of Andhra Pradesh. Since then, 
Subramanyam & Balakrishnan (1959) located a large population 
in Palkonda R.F. in Cuddapah Dt. While examining the 
Specimens in Indian Institute of Science, Bangalore, a few 
specimens of this species collected from Bellary Dt. of 
Karnataka, by Ramesh & Ramesh in 1979 were seen. Rama Rao 
(1914) reported it from Kerala, but there is no specimen from 
Kerala in any of the Indian Herbaria. 

Specimens examined. INDIA:  ANDHRA PRADESH:  Cuddapah 
Dt., 600 m, Aug. 1889, Gamble 21266 (CAL); Cuddapah Dt., 
Guvalacheruvu, Palkonda R.F., 1000 m, 22.8.1958, Subramanyam 
6378 (MH). KARNATAKA: Bellary Dt., 16.11.1979, Ramesh & 
Ramesh 10457 (IIS); Indiae Orientalis, without proper locality 


and date, Wight 2569 (CAL). 


42. Euphorbia senguptae Balakr. & Subram. in Bull. Bot. Surv. 
India 2: 175. 1960; Ellis, Fl. Nallamalais 2: 356. 1990. 
Type: Andhra Pradesh, Cuddapah Dt., Guvalacheruvu, 800 m, 
16.10.1958, K. Subramanyam & N.P. Balakrishnan 6820 (Holotype 


in CAL |, Isotypes in MH and K !). 
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Chamaesyce senguptae (Balakr. & Subram.) Raju & Rao in 
Phytologia 37(5): 454. 1977. Type: As for E. senguptae 
Balakr. & Subram. 

Herbs, erect, glabrous, up to 25 cm high; stems woody, 
terete, dichotomously branched, stramineous; branches slender, 
filiform, slightly thickened at nodes; internodes distinct, l- 
3 cm long. Leaves opposite, ovate, ovate-elliptic, oblique at 
base, entire or serrulate, acute at apex, 0.5-2.5 by 0.2-1.5 
cm, glabrous; lateral nerves obscure on both surfaces; 
petioles ca 2 mm long, glabrous; stipules scaly, deeply 
incised.  Cyathia terminal, solitary; peduncle ca 2 mm long, 
glabrous; involucre turbinate, 1.5-2 by 1 mm, glabrous; 
involucral lobes 5, triangular, acute at margin; glands 4, 
small, cup-shaped, shortly stalked, sparsely hairy around the 
stalk; limbs of glands hyaline, ovate, ca 2 by 1.5 mm 
(minutely sinuate at apical margin; (fale pink) Male florets: 
‘pedicel ca 1 mm long; fttement—artteutaté over the pedicet; 
anther  subglobose, transversely dehiscing; bracteoles 
filiform, ca 2 mm long; peripheral bracteoles laciniate, 
adnate to the wall of involucre. Female floret: gynophore ca 
2 mm long, glabrous; ovary ca 1.5 by 1 mm, glabrous, styles 3, 
up to 2 mm long, free, each bifid at apex; stigma minute, 
capitate. Capsules globose, acutely keeled, ca 3 by 3 mm, 
glabrous. Seeds oblongoid, tetragonous, ca 2 by 1 mn, 
transversely 2-3 furrowed, reddish brown (Fig. 42). 


Fl. & Fr. Sept.-Dec. 








Fig. 42. Euphorbia senguptae Balakr. & Subram. : a. habit; b. nodal region showing stipule; c. portion of involucre 
showing lobes, glands and limbs; d. capsule; e. male floret with bracteole; f. seed. 
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Habitat. Occurs in grassy hill slopes and open places, 
under the shade of E. antiquorum L. up to about 500 m. 
altitude. Rare. 
Distrib. INDIA: Andhra Pradesh. Endemic (Map 9). 
Notes. This species is closely allied to E. longistyla 


Boiss. but differs in the bases of branches being not 


velutinous, the stipules (deeply incised; the limbs of-gtands 


y 
entire or minutely sinuate and the acutely keeled capsules. 


Specimens examined. INDIA: ANDHRA PRADESH: Kurnool 
Dt., way to Pathalaganga - Sivasailam, 425 m, 20.10.1964, 
Ellis 22095; Kurnool Dt.,  Namalane, Mahanadi, 460 m, 
22.8.1965, Ellis 25462; Kurnool Dt., Mahanadi, 290 m, 
23.8.1972, Ellis 4233; Anantapur Dt., Mudukota R.F., 300 m, 
9.1.1983, Pullaiah & Yesoda 979; Anantapur Dt., Bukkapatnam, 


18.10.1981, Yesoda 618 (MH). 


43. Euphorbia jodhpurensis Blatter & Hallberg in J. Bombay 
Nat. Hist. Soc. 26: 971. 1920; Pandey et al. in Jain & Rao 
Assessm. Threat. Pl. India 59. 1983. Type: India, Jodhpur, 
Oct. 1917, Blatter & Hallberg 9228 (Holotype in BLAT !). 

E. clarkeana Hook.f. var. erecta Hook.f., Fl. Brit. India 
5: 253. 1887, syn. nov. Type: not designated. 

Chamaesyce jodhpurensis (Blatter & Hallberg) Raju & Rao 
in Phytologia 40: 392. 1978. Type: As for E, jodhpurensis 
Blatter & Hallberg. 

Herbs, erect, up to 50 cm high, glabrous; stems 


unbranched or dichotomously branched, stramineous; nodes 
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annular, thickened; internodes 2-4.5 cm long, terete; branches 
slender. Leaves opposite, petiolate, oblong, linear-oblong, 
oblique at base, entire, serrate towards the apex, 0.5-2 by 
0.1-0.4 cm. (Leaves in Wedensot ante stem and branches are 
comparatively larger than other leaves) green or pale green; 
glabrous; nerves obscure; petioles ca 1 mm long; stipules 
broad, deeply laciniate.  Cyathia terminal or subterminal, 
solitary; peduncle ca 1 mm long; involucre campanulate, ca 1.2 
by 1 mm, glabrous; involucral lobes 5, triangular, toothed; 
glands 4, rounded, ca 1 mm diam.; limbs of-glands ca 1.5 by 1 
mm, orbicular, entire, white or pale pink. Male florets: few, 
pedicel ca 0.5 mm long; f£ilament-articulate-over—the nedicel; 
anther subglobose, transversely dehiscing. Female floret: 
gynophore, ca 1 mm long, glabrous; ovary subglobose, ca 1 mm 
across; styles 3, ca 1.3 mm, free is base, each bifid at 
apex; stigma capitate. Capsules subglobose, obtusely keeled, 
ca 4 by 4 mm, glabrous. Seeds subquadrangular, oblongoid ca 
1.5 by 1 mm, transversely, 2-3-striated, pale pink (Fig. qus. 

Fl. & Fr. July-Oct. 

Habitat. Sandy soil in cultivated farms, up to 500 m 
altitude. Rare and endemic (Pandey et al., 1983). 

Distrib. INDIA: Rajasthan (Map 9). 

Pollen grains.  Subprolate, p/E 30-33/24-28 p (Anand et 


al., in J. Econ. Tax. Bot. 3: 57. 1982). 


Notes. E. jodhpurensis Bietter—& Hallberg is rare and 


l re A be 
endemic to Rajasthan. A.R. Smith (1986) considers thts—~as 


conspecific with E. clarkeana. Phis—species--apparentiy— 
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Fig. 43. Euphorbia jodhpurensis Blatter & Hallberg: a. habit; b. cyathium; c. glands with limbs; d. capsule; e. 
seed. 


Th dv 
resemble E. clarkeana, but 


following characters: 


E. jodhpurensis Bkratter 
& -Hallberg 


Plants erect, up to 50 cm high; 
stems stramineous 
glabrous. 


Stipules broad, toothed. 
Cyathia solitary without 
microphyllous leaves 


Limbs of glands distinctly 
broader than the glands. 


Specimens examined. 


Kanodia 82314 (BSI); 


11.10.1977, Roy 5008 (CAL, BSJO). 


44. Euphorbia katrajensis Gage in Bull. 


1914: 236. 1914; 


1954; 
Indian Plants 3: 


120. 1990. 


RAJASTHAN: 


Ganganagar Dt., 


Santapau in Bull. 


Singh & Kulkarni in Nair & Sastry, 


Type: 
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can be differentiated by the 


E. clarkeana Heok-f. 


Plants prostrate or de- 
cumbent up to 25 cm high; 
stem grey puberulous. 


Stipules 2-3 clefted, 
then each laciniate. 


Cyathia 2-3, with micro- 
phyllous leaves. 


Limbs of glands as wide 
the glands or a little 
larger than the glands. 


Udaipur Dt., 3.10.1962, 


Govt. farm, 175 m, 


Misc. Inform. Kew 


Bot. Soc. Bengal 8: 14. 
Red Data Book of 


India, Maharashtra, Pune 


Dt., Katraj hills, 19.8.1890, P.S. Kanetkar s.n. (Lectotype in 


BSI!). 


Chamaesyce katrajensis (Gage) J. Sojak in Cas. Nar. Muz. 


140: 169. 1972. 


Herbs, erect, up to 40 


cm high;: 


Type: As for E. katrajensis Gage. 


stems terete or 


subterete, unbranched or rarely dichotomously branched, nodes 
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thickened. Leaves opposite, stipulate, oblong, oblong- 
lanceolate, oblique at base, serrulate, acute or acute- 
apiculate at apex, 3-6.5 by 0.3-0.8 cm, glabrous; midnerve 
prominent, lateral nerves obscure; petioles ca 2 mm long, 
channelled. Cyathia axillary, solitary; peduncle ca 8 mm 
long; involucre turbinate, ca 2.5 by 2 mm, sparsely hairy; 
lobes 5, oblong, triangular, fimbriate, slightly villous 
inside; glands 4, transversely oblong, ca 1 by 0.7 mm, 
puberulous at base; pale brown; limbs of glands broadly 
orbicular, ca 1.5 by 2 mm, entire at lateral margin undulating 
at apical margin, white or pale pink. Male florets: pedicel 
ca 1 mm long, glabrous; anther subglobose, transversely 
dehiscing; bracteoles filiform, ca 1.5 mm, glabrous. Female 
floret: gynophore ca 1.5 mm long, glabrous; ovary ca 1 by 1 
mm; styles 3, free from base, 1-1.5 mm long, each bifid at 
apex; stigma capitate. Capsules globose, ca 3 by 3 mn, 
obtusely keeled, glabrous. Seeds quadrangular or oblongoid, 
ca 2 by 1.5 mm, transversely 3-4 striated, pale pink (Fig. 
44). 

Fl. & Fr. July-Nov. 

Habitat. Open hill plateaus, among grasses, up to 500 m 
high. Not common. 

Distrib. India, Maharashtra. Endenié (Singh & Kulkarni, 
1990) (Map 9). 

Ethnobotany. Latex is applied as antidote to snake poison 


Ae 
by,Gonds of Maharashtra (First Report). 





Fig. 44. Euphorbia katrajensis Gage : a. portion of the plant; b. nodal region showing stipule; c. cyathium; d. 
portion of involucre showing lobes, glands and limbs; e. capsule; f.secd. 
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Notes. Gage (1.c.) cited Katraj hills, 19.8.1890, 
Kanetkar s.n. and Katraj hills, 29.7.1909, Sherade s.n. as the 
types of this species. The-present study on these syntypes 
found—that Kanetkar s.n. confirms to all aspects of the 
protologue and hence is selected here as Lectotype. 

This species was so far known only from the type locality 
but during the present study its occurrence in several other 
localities in Maharashtra were also recorded. E. katrajensis 
is allied to E. deccanensis Raju but differs by the 
comparatively larger size of the plant and longer leaves. 

Specimens examined. INDIA: MAHARASHTRA: Donaji, 
Sinhagad hills, 7.8.1964, M.Y. Ansari 97547; Sitabaidara, 
26.8.1964, M.Y. Ansari 99980 (BSI); Thana Dt., Kasara R.F., 
20.9.1968, Billore 116776 (CAL); Thana Dt., Khutal Tok range, 
14.11.1968, Billore 115419 (CAL, BSI); Pune Dt., Junnar, 
Ganesh Caves, 27.9.1968, Hemadri 118144; Khadkalla, 
11.9.1892, Kanetkar s.n. (CAL); Dhulia Dt., Kodsapani, Forest 
beyond Palasner, 26.9.1963, R.S. Rao 93397; Poona Dt., Katraj 
hills, 950 m, 9.8.1956, Vartak 5477 (BSI); without any 


details, Acc. No. 398275 & 398276 (CAL). 


45. Euphorbia erythroclada Boiss. in DC., Prodr. 15(2): 25. 
1862; Hook.f., Fl. Brit. India 5: 247. 1887; Cooke, Fl. Pres. 
Bombay 2: 573. 1906; Sharma et al., Fl. Karnataka 2: 249. 
1984; Billore in Indian For. 95: 576. 1969; Almeida, Fl. 
Savantwadi 1: 384. 1990. Type: India, Deccan, Hugel 1760 


(Holotype in U, Photo !). 
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E. pycnostegia Boiss. var. laxa Boiss. in DC., Prodr. 
15(2): 19. 1862 & Icon. Euphorb. 18. 1866. Type: India, 
Concan, Law s.n. (K, Photo !). 

Chamaesyce erythroclada (Boiss.) J. Sojak in Cas. Nar. 
Muz. 140: 169. 1972. Type: As for E. erythroclada Boiss. 

Indian name. Mar. Dudheri. 

Herbs, erect, up to 35-60 cm high, glabrous; stems 
dichotomously branched, terete, thickened at nodes; internodes 
2-4 cm long. Leaves opposite, shortly petiolate; obliquely 
oblong, subobovate, ovate-oblong, oblique at base, entire or 
serrate at margins, obtuse or rarely acute at apex, 1-2 by 
0.5-1 cm, penninerved, dark green on upper surface, silvery- 
white on lower surface, glabrous; petioles 1-2 mm long; upper 
leaves not imbricating; stipule triangular, laciniate. 
Cyathia axillary or terminal, solitary; peduncles ca 1-3 mm 
long; involucre turbinate or subcampanulate, ca 2-2.5 by 1-2 
mm, glabrous; lobes triangular, fimbriate, exceeding the 
gland; glands 4, transversely oblong, ca 1 by 0.5 mm; limbs 
of glands orbicular, ca 1 by 2 mm, irregularly or deeply wavy 
at apical urn cu S o ax pedicel ca 1 mm long; 
anther subglobose, transversely dehiscing; bracteoles 
filiform, ca 1.5 mm long; peripheral bracteoles ca 1 mm long, 
laciniate. Female floret: gynophore ca 1 mm long; ovary 
subglobose, ca 2 by 2 mm; styles Ai free from base, each 
bifid; stigma capitate. Capsules globose, obtusely keeled, ca 


4-5 by 4-5 mm, slightly channelled on keels, glabrous. Seeds 





a. habit; b. cyathium; c. capsule; d, seed. 


Fig. 45. Euphorbia erythroclada Boiss. : 
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obtusely quadrangular, ovoid, ca 1.5 by 1.3 mm, with 2-3 
transverse striations, reddish brown (Fig. 45). 

Fl. & Fr. Aug.-Nov. 

Habitat. Usually grows on hill tops and also in plains 
on gravelly soil in the rocky crevices, up to 600 m altitude. 
Rare. l 

Distrib. INDIA: Karnataka, Madhya Pradesh and 
Maharashtra. This species, so far reported only from 
Karnataka and Maharashtra, is recorded here for the first time 
from Madhya Pradesh (Map 9). 

Notes. E. erythroclada Boiss~ is allied to E. 
pycnostegia Boiss. but is distinguished by the non-imbricated 
upper leaves, deeply wavy limbs of glands and transversely 
striated seeds. But in E. pycnostegia Berss. the upper leaves 
are imbricated and concealing the eraka “aie eof—qlands “ES 
entire and seeds are smooth or tuberculateg. 

Specimens examined. INDIA: KARNATAKA: Bababudans, 
peeta, without date, Barnes s.n. (DD); North Canara, Garwar, 
30.7.1885, Talbot 1265 (BSI); North Canara, Garwar, 10.8.1885, 
Talbot s.n. (DD). MADHYA PRADESH: Pachmarhi, between Beelar 
& Bed fall, 29.9.1956, Hiralal 33270 (LWG). MAHARASHTRA: 
Purandhar, 9.9.1807, Bhide s.n. (BSI); Thana Dt., Vikramgad 
R.F., 25.7.1968, Billore 115378 (CAL, BSI); Thana Dt., Thana 
Range forest, 25.9.1968, Billore 116345 (BSI); Thana Dt., 
Forest Research station, Vada range, 13.9.1968, Billore 16690 
(CAL, BSI); Borivili Nat. Park, 4.8.1956, Herbert 1898; ibid., 


22.9.1956, Herbert 2344; Matheran, Jummapatti, 29.7.1959, 
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Irani 4300; Negal, Jummapatti, 13.7.1959, Irani 4210 (BLAT); 


Mahabaleshwar, 15.9.1959, Santapau 23300 (BLAT). 


46. Euphorbia notoptera Boiss. in DC., Prodr. 15(2): 26. 
1862; Hook.f., Fl. Brit. India 5: 247. 1887; Cooke, Fl. Pres. 
Bombay 2:.571. 1906; Rama Rao, Fl. Pl. Travancore 351. 1914; 
Gamble, Fl. Pres. Madras 1275. 1925; Santapau in Bull. Bot. 
Soc. Bengal 8: 13. 1954; Sharma et al., Fl. Karnataka 2: 250. 
1984; Ramamoorthy in Saldanha & Nicolson, Fl. Hassan Dist. 
339. 1976; Ugemuge, Fl. Nagpur 330. 1986; Kulkarni, Fl. 
Sindhudurg 397. 1989; Almeida, Fl. Savantwadi 1: 385. 1990. 
Type: Bombay, N.G. Dalzell s.n. (Lectotype . in K !). 

Chamaesyce notoptera (Boiss.) J. Sojak in Cas. Nar. Muz. 
140: 169. 1972. Type: As for E. notoptera Boiss. 

Herbs, erect or decumbent, up to 30 cm high, glabrous; 
stems branched or unbranched, terete; nodes slightly 
thickened; internodes 3-6 cm long. Leaves opposite, distant, 
oblong, oblong-lanceolate, oblique at base, serrate at margin, 
mucronate at apex, 1.5-2.5 by 0.5-0.7 cm, coriaceous, 
glabrous, obscurely nerved; petioles ca 1 mm long; stipules 
short, broad, bifid. Cyathia terminal, solitary; peduncles ca 
2 mm; involucre turbinate, ca 2-2.5 by 1.5-2 mm, glabrous; 
lobes broadly triangular, fimbriate; glands 4, transversely 
oblong, ca 1 mm across and ca 0.4 mm long; limbs of glands 
orbicular, ca 5 by 3 mm, slightly wavy at apical margin, white 
or yellow. Male Gio E pedicel ca 1 mm long; anther 


subglobose, transversely dehiscing; bracteoles filiform, ca 





Fig. 46. Euphorbia notoptera Boiss. : a. habit; b. nodal region showing stipule; c. cyathium; d. portion of involucre 
showing lobes, glands and limbs; e. malc floret with bracteole; f. capsule; g. seed. 
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1.8 mm long; peripheral bracteoles setaceous, laciniate, ca 
1.5 mm long, hairy. Female floret:  gynophore ca 2 mm long, 
glabrous; ovary ca 2 by 1.5 mm, subglobose, glabrous; styles 
ca 1.5 mm long, free from base, each deeply bifid; stigma 
capitate. Capsules globose, 3-4 by 3-4 mm, keeled with 2-3 
prominent wings on cocci. Seeds subquadrangular, ca 1.5 by 1 
mm, rugulose, tuberculate, pale brown (Fig. 46; Photo 11). 

Fl. & Fr. Apr.-Sept. 

Habitat. Deciduous forests, from lower slopes of the 
hills along the plains up to 400 m. Not common. 

Distrib. INDIA: Goa, Karnataka and Maharashtra. Rama 
Rao (1914) reported this species from Kerala, though it could 
not be located in the field or in any herbaria. (Map 9). 

Pollen grains. Medium, prolate, spheroidal, P:E 36:34 
pm. trizonocolporate, peritreme (Daisy Thomas, 1986, 
unpublished). 

Notes. Boissier (1862) cited four specimens in the 
protologue, viz. Bombay, Dalzell s.n. (K, Photo !); Concan, 
Stocks s.n. (K, Photo !); Malabaria, Stocks s.n.(K, Photo !); 
Canara and Mysore, Law s.n. (K, Photo !) as types. A-detailed 
mom photographs of the above syntypes and the 
original description of Boissier Leads .to the—eonclusion- that 
Bombay, Dalzell s.n. (in K) is the most appropriate specimen 
as type and is selected here as lectotype. 

E. notoptera Boiss. is a remarkable species because of 
the dorsally winged cocci of the capsules, a character which 


is unique in the genus Euphorbia. As a result it is not 
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allied to any other species within the area under 
consideration. The nature of the stems, leaf shape and 
presence of solitary cyathia with prominent limbs of glands 
takes it somewhat close to E. deccanensis Raju var. 
deccanensis (E. linearifolia Roth). However, the present 


species can be easily recognized by the broader leaves and 


winged capsules. (Beissier—(1962j-praces this species—in-the 


ect. Hyperici [ae an .D. Hooker (1887) in subsect. 
d ; a Boiss. 7 the 
P at—it—i z ñgistylae because 





 of~its—distant—non=imbricated—upper leaves and solitary 
cyathia. 

Specimens examined. INDIA: GOA, Curchuim, 10.9.1968, 
John Cherian 106076 (CAL, BSI); Bellai, 21.8.1963, Kanodia 
89428; Goa, Ordaford forest, 24.8.1963, Kanodia 89978; Onda, 
6.10.1964, Raghavan 103314; Goa, Poroorim rocky, 7.11.1963, 
R.S. Rao 92838 (BSI). KARNATAKA: South Canara, Pilarkan, 
23.11.1920, 30 m, Fischer 4547 (CAL); Karwar, hill side, Oct. 
1919, Sedgewick 6522 (BLAT); Karwar, Oct. 1919, Sedgewick 6591 
(CAL, BLAT); North Canara, 22.11.1884, Talbot s.n. (BSI); 
North Canara, Aug. 1889, Talbot 1920 (BSI). MAHARASHTRA: 
Sawantwadi, Charatha, 16.10.1979, Almeida 408  (BLAT); 
Sindhudurg Dt., Vengola, November, 1891, Kanitkar s.n.; 
Ratnagiri Dt., Phondaghat, 18.8.1965, Kulkarni 105583 (BSI); 


Bombay, Narmagoa, 15.10.1890, Talbot 2583 (CAL). 
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47. Euphorbia deccanensis Raju in Taxon 34: 519. 1985; 

Ramachandran & Balasubramanyam in Science & Culture 56: 209. 
1990. Type: As for E. linearifolia Roth 

E. linearifolia Roth, Nov. Pl. Sp. 224. 1821, non Willd. 
1799: Boiss. in DC., Prodr. 15(2): 33. 1862; Hook.f., Fl. 
Brit. India 5: 249. 1887; Cooke, Fl. Pres. Bombay 2: 573. 
1906; Rama Rao, Fl. Pl. Travancore 351. 1914; Gamble, Fl. 
Pres. Madras 2: 1271. 1921; Santapau in Bull. Bot. Soc. Bengal 
8: 14. 1954; Shah, Fl. Gujarat 623. 1978; Sharma et al., Fl. 
Karnataka 2: 250. 1984. Type: India Orientali, Heyne s.n. 
(Holotype in LE !). 

Chamaesyce linearifolia (Roth) J. Sojak, Cas. Nar. Muz. 
140: 169. 1972; Raju & Rao in Phytologia 37: 454. 1978; Rao & 
Prasad in Taxon 36: 761. 1987. Type: As for E. linearifolia 
Roth. 

Herbs, erect or decumbent, up to 25 cm high, glabrous; 
stems unbranched or dichotomously branched; nodes thickened; 
internodes 1-6 cm, terete. Leaves opposite, petiolate, 
oblong-lanceolate, oblique at base, distantly serrate at 
margins, obtuse-acuminate, acute at apex, 1-2.5 by 0.1-0.5 cm, 
with prominent Rue ocr crt 
stipules broad, ovate or triangular, multifid or fimbriate at 
apex. Cyathia terminal axillary, solitary; peduncles 1-2 mm 
long; involucre turbinate, ca 2 by 1.5 mm; lobes 5, 
triangular, laciniate; glands 4, transversely oblong or ovoid, 
0.2-0.3 by 0.1-0.2 mm, sparsely hairy at base; limbs of-gtands 


obovate, obovate-orbicular, 1-1.2 by 1.2-2 mm. Male florets: 
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pedicel 1-1.5 mm long; filament articulate over the pedicel; 
anther subglobose, transversely or longitudinally dehiscing; 
bracteoles filiform, 2-2.5 mm long; peripheral bracteoles 
laciniate, hairy or glabrous. Female floret: gynophore ca 3 
mm long; ovary subglobose, ca 2 by 2 mm, styles 3, ca 0.8 mm 
long, connate at base, each bifid at apex; stigma capitate. 
Capsules subglobose, 2-2.5 by 2-3 mm, smooth, glabrous. Seeds 
quadrangular, 1.1-1.5 by 0.8-1 mm, smooth or sparsely dotted, 
pale brown (Fig. 47; Photo 12). 

Key to the varieties 

la. Rootstoock thin; internodes 3-6 cm long; glands 
transversely oblong . . . . . .47.1. var. deccanensis 

b. Rootstock thick; internodes 1-2 cm long; glands cupular 


€ doc Wow! ow Uu RY 9 ESTE 8 47.2. var. nallamalayana 


47.1. var. deccanensis 

Type: As for E. deccanensis Raju 

E. katrajensis Gage var. kasaragodensis V.J. Nair et al. 
in J. Econ. Tax. Bot. 14: 471. 1990, syn.nov. Type: 
Kasaragod Dt., Bela, 1.10.1982, R. Ansari 74431 (Holotype in 
CAL l). 

Herbs, erect; stems dichotomous; internodes 3-6 mm long. 
Leaves opposite, oblong-lanceolate, 1-2.5 by 0.1-0.3 cm; 
petioles ca 1 mm long; stipules triangular, ca 1 by 0.5 mm, 
laciniate. Cyathia axillary or terminal, solitary; involucre 
turbinate, ca 2 by 1.2 mm; lobes fimbriate; glands 


transversely oblong, ca 1 by 0.3 mn, limbs @£—gtlands— 





Va. di(CAnt^sis. ` . ; . ; 
Fig. 47. Euphorbia deccanensis Rajuy: a. habit; b. nodal region showing stipule and cyathium; c. portion of 


involucre showing lobes, glands and limbs; d. capsule; e. seed. 
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orbicular, ca 2 by 1 mm; peripheral bracteoles laciniate, 
hairy. Seeds quadrangular, ca 1.1 by 0.8 mm, smooth or 
sparsely dotted. 

Fl. & Fr. June-Sept. 

Habitat. Occurs in the crevices of rocks and gravelly 
soil, up to 500 m altitude. Rare. 

Distrib. INDIA: Andhra Pradesh, Kerala and Tamil Nadu 
(Map 9). | 

Notes. This variety is endemic and rare, occuring only 
in certain areas of peninsular India. According to J.D. 
Hooker (1887), it is a very remarkable taxon as there is non 
close to it. [ Boi sier (1862) placed/this species/in subsegt. 


' Chamaesyce' 







'Hypericifoli 





absence of i 





it in sect./Longistylae. 

Specimens examined. ANDHRA PRADESH : Chittoor Dt., 
Palmaner, 18.4.1918, Fischer 4311 (CAL). KERALA: Kannur Dt., 
Madaipara, Eripuram, Pazhayangadi, 9.9.1978, Madhusoodan 13452 
(CALI). TAMIL NADU: Ramanathapuram, Muthukulaathur, 1.1.1988, 


Balasubramanyam 1490 (MH). 


47.2. var. nallamalayana (Ellis) Raju in Taxon 34: 520. 
1985. Type: india, Andhra Pradesn, Kurnool Dt., Nallamalais, 
Chelama,—6.7.1963, Ellis 16774—A—(Heletype- in CAL |; Isotype 
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B. linearifolia Roth var. nallamalayana Fllis in Bull. 

Bot. Surv. India 8: 345. 1966. Type: India, Andhra Pradesh, 

Kurnool Dt., Nallamalais, Chelama, 6.7.1963, Ellis 16774 A 
(Holotype in CAL !; Isotype in MH !). 

Chamaesyce linearifolia (Roth) J. Sojak var. 


nallamalayana (Ellis) Rao & Prasad in Taxon 36: 762. 1987. 





E. coudercii auct. non Gagnep. (1921): R. Smith in Kew 
Bull. 26: 263. 1972; Chandrab. in Henry et al., Fl. Tamil Nadu 
2: 227. 1987. 

Herbs with thick rootstock; stems erect or ascending, 
unbranched or rarely branched at apex; internodes 1-2 cm long. 
Leaves oblong-lanceolate, 1-2 by 0.2-0.6 mm, petioles ca 0.5 
mm long; stipules broadly oblong, laciniate, ca 1 by 0.6 mm. 
Cyathia terminal, solitary or rarely 2, involucre turbinate, 
ca 1.2 by 1.2 mm; glands cupular, 0.2 mm across; limbs of 
glands obovate, orbicular, 1.2 by 1.2 mm; peripheral 
bracteoles not hairy. Seeds quadrangular, 1.5 by 1 mn, 
smooth, pale brown. 

Fl. & Fr. July-Oct. 

Habitat. In moist deciduous forests. Rare. 

Distrib. INDIA: Andhra Pradesh. Endemic (Map 9). 

Notes. R. Smith (in Kew Bull. 26: 263. 1972) records the 
occurrence of E. coudercii Gagnep. (native of Cochinchina) in 
South India based on the specimens of this taxon (Per. comm. 


to Kew Herbarium). Chandrabose (1987) also reported its 


occurrence in Tamil Nadu. cA detailed—study-—-on- the—type- 
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6 E. senguptae Balakr. & Subram. 
4 E. jodhpurensis Blatter & Hallberg 
* E. katrajensis Gage 
u E. erythroclada Boiss. 
A E. notoptera Boiss. 
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Study AA 
j material of E. coudercii Gagnep, adeng—with—Indian—-materials 


shows that var. nallamalayana is distinct from E. coudercii, 
and—forms only a variety of E. deccanensis. 

Specimens examined. ANDHRA PRADESH: Kurnool Dt., 
Nallamalais,  Chelama, 380 m, 18.3.1965, Ellis 23711; 
Hallamalat; way to Balugram, 325 m, 23.11.1969, Ellis 32591; 
Nallamalai, Bairanidokku, 290 m, 12.8.1972, Ellis 42238 (MH); 
Cuddapah Dt., Cuddapah, 11.6.1938, Krishna 28 (DD); Chittoor 
Dt., Feulcoup east of Nerabylu, 650 m, 6.1.1976, Subba Rao 


46978 (CAL, MH). 


Subgenus 4. POINSETTIA 


Euphorbia L. subg. Poinsettia (Graham) House in N.Y. 
State Mus. Bull. 254. 473. 1924; Wheeler in Rhodora 43: 109. 
1941 & in Amer. Midl. Nat. 30: 482. 1943; Webster in J. Arn. 
Arb. 48: 402. 1967; Huft in Ann. Missouri Bot. Gard. 71: 1022. 
1984. Type:  Euphorbia pulcherrima Willd. ex Klotzsch. 

Poinsettia Graham, in New Phil. J. 20: 412. 1836; 


Dressler in Ann. Missouri Bot. Gard. 48: 334. 1962; Burch in 


Ann. Missouri Bot. Gard. 53: 375. 1966 j Panama j n. 
Méssouri. Bot. JGard.— 541 335.—3H9€7— Type: Poinsettia 


pulcherrima (Willd.) Graham. 
platradena Raf., Atlantic. J. 1(6): 182. 1833, non 
Pleuradenia Raf. 1825. Type: Pleuradena coccinea Raf. 
Cyathophora Raf., Fl. Tell. 4: 117. 1838, non Gray 1821. 


Type: Cyathophora heterophylla (L.) Raf. 
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Euphorbia L. subg. Pleuradena (Raf.) Croizat in Rev. 
Sudamerica Bot. 6: 10. 1939. Type: As for gen. Pleuradena 
Raf. 

Euphorbia L. sect. Poinsettia (Graham) Baillon, Etude 
Gen. Euphorb. 284. 1858; Boiss. in DC., Prodr. 15(2): 71. 
1862. Typéi Euphorbia NE r ine Willd. ex Klotzsch. 

Herbs, or shrubs up to 3 m high; stems weak or woody, 
branched or unbranched., Leaves alternate, heterophyllous, 
green or pale green, glabrous or hairy, petiolate; floral 
leaves fully or partially red, yellow, pink or pale green. 
Cyathia terminal, dichasial or pleiochasial cymes; glands 
usually 1 or rarely 3-4, extra-involucral, cupular; limb 
absent. Male florets: in 3-4 fascicles with bracteoles. 
Female floret: gynophore long; ovary subobevate or-suboveid; 
styles connate or free, Capsules—ebtuse, glabrous,—ea-1i by-1 
cm—or- iess. Seeds ovoid, tuberculate or rarely smooth, 
ecarunculate. 

Distrib. Most of the species belonging to this subgenus 
are distributed in America and other parts of the New World 
and a few are introduced and have became naturalised in Asia 
and other parts of Old World. 

There are about 12 species belonging to this subgenus in 
World and 3 are in India. 

Notes. This subgenus is characteristic with its 
dichasial or pleiochasial inflorescence, extra-involucral, 


cupular gland or glands and tuberculate seeds. Most of tte 


species are morphologically highly Mas eee 


320 
ecological factors by hybridazation. Dressler (1962) and 
Burch (1966 & 1967) treated Poinsettia at generic level and 
stressed the affinity of many species with species belonging 
to subg. Agaloma. 

Key to the species 
la. Shrubs, more than 1 m high; floral leaves completely 
coloured; seeds 7-10 by 6-9 mm, smooth. . . . . . . 
$4. wem ge By A UR DES SL eode QoS Ga a. SEBS Ba pulcherrima 
b. Herbs up to 1 m high; floral leaves green, or parially 
coloured at base; seeds 2-3 by 1.5-2.5 mm, sharply or 
bluntly tuberculate .. . . . . . . . 2 
2a. Floral leaves usually completely green, rarely pale- 
yellow at base; glands with a circular mouth; ;bluntly 
tuberculate, Gai AiE 5. ieterophylta 
b. Floral leaves always red or pale red at base or up to 
middle; glands with elliptic-oblong mouth; Geeds sharply 


tuberculate. .... 50. E. cyathophora 


48. Euphorbia pulcherrima Willd. ex Klotzsch in Otto & 
Dietr., Allgem. Gartenz. 2: 27. 1834; Boiss. in DC., Prodr. 
15(2): 71. 1862; Kurz, For. Fl. Burma 2: 418. 1877; Prain, 
Bengal Pl. 2: 924. 1903; Cooke, Fl. Pres. Bombay 576. 1906; 
Woodrow, Gard. Trop. 462. 1910; Duthie, Fl. Gangetic Plain 2: 
83. 1911;  Bailey;—Stand.—eyci.—Hort.—1169.—1914; R. Parker, 


For. Fl. Punjab 446. 1918; Ridley, Fl. Malay Penins. 182. 


1924; Bailey;—Mearn.—euit.—Pl.—618.—1924; Gamble, Fl. Pres. 


Madras 1278. 1925; Haines, Bot. Bihar Orissa 2: 144. 1925; 
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Mayuran,. Fl. Madras 259. 1929; Bor, Man. Indian For. Bot. 
172. 1953; Santapau in Rec. Bot. Surv. India 16(1): 243. 1953 
“b in Bull. Bot. Soc. Bengal 8: 4. 1954; Maheshw., Fl. Delhi 
311. 1963; Matthew in Rec. Bot. Surv. India 20(1): 195. 1969; 
Oommachan, Fl. Bhopal 343. 1977; Nair, Fl. Punjab 238. 1978; 
Shah, Fl. Gujarat 2: 626. 1978; Deb, Fl. Tripura 1: 333. 1981; 
Manilal & Sivar., Fl. Calicut 256. 1982; Short & Vickery in 
Hara et al., Fl. Nepal 3: dur hanes Rani in Matthew, Fl. 
Tamilnadu Carnataic 1436. TORRE Smith in Fl. Pakistan No. 
172: 111. 1986; Chandrab. in Henry et al., Fl. Tamil Nadu 2: 
229. 1987. Type: Mexico, Karwinsky in Hb. WILLD. No. 9259 
(Microfiche MH !). 

Poinsettia pulcherrima (Willd. ex Klotzsch) Graham in 
Edinb. New Philos. J. 20: 412. 1836; Hook. f., Fl. Brit. India 
5: 239. 1886; Gamble, Man. Indian Timbers 591. 1902; 
Firminger, Man. Gard. India 373. 1958; Dressler in Ann. 
Missouri Bot. Gard. 48(4): 335. 1962; Burch. in Ann. Missouri 
Bot. Gard. 53: 336. 1966. Type: As for E. pulcherrima Willd. 
-ex Klotzsch 

Indian names. Mal.: Christmas chedi; Nep.: Lal patti 

Shrubs, up to 3 m high; stems hard, branched from base, 
erect. Leaves lower ones alternate, elliptic-ovate, dentate- 
panduriform, cuneate, subobtuse at base, entire, undulating at 
margins, acute at apex, 5-12 by 3-7 cm, sparsely hairy, dark 
green above, densely pubescent, pale green below; lateral 
nerves 12-18 pairs; petioles 3-5 cm, Landpbcudgtes floral 


leaves alternate or whorled, elliptic, elliptic-lanceolate, 
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cuneate at base, entire at margin, acute, acute-apiculate at 
apex, 3-9 by 1-5 cm, bright red, or yellow, or pale yellow, 
usually glabrous; petioles 1-3 cm long. Cyathia on terminal, 
condensed cymes; peduncles 2-5 mm long; involucre turbinate, 
glabrous outside, hairy inside, 5-7 by 6-9 mm; lobes broadly 
oblong, laciniate, crimson coloured along margins; gland 
solitary, cupular, 2-4 by 3-6 mm, yellowish. Male florets in 
5 fascicles of 8-12 flowers each; pedicels 3-4 mm long; 
filament articulate over the pedicel, red; anther subglobose, 
transversely dehiscing, red; bracteoles 4-6 mm, long, 
laciniate, crimson coloured at apex. Female floret: 
gynophore 5-8 mm long, pale red; ovary obovate, ca 4 by 3 mn; 
styles 3 ca 4 mm long, connate up to middle, each bipartite, 
recurved; stigma simple. Capsules ovate, 1-1.5 by 0.5-1 cm, 
glabrous. Seeds ovoid, 7-10 by 6-9 mm, smooth, pale grey, 
ecarunculate (Fig. 48). 

Fl. & Fr. Dec.-Mar. 

Habitat. Cultivated as (garden plant for CGrnamentaly 
purposes.^ Rarely seen as escape. 

Distrib. INDIA: Cultivated in almost all states. 

Native of Mexico, cultivated in tropics and subtropics 
m Smith, 1986). 

Pollen grains. Medium, spheroidal, P : E 30 : 30 p. 
trizonocolporate (Daisy Thomas, 1986) unpublishedy. 

Chromosome No. 2n = 28 (Moyer, in Bot. Gaz. 95: 682. 
1934; Choda & Mehra in Curr. Sci. 76. 1972; Mehra & Choda in 


Cytologia 43: 219. 1978); 2n = 44 (Kothari et al. in Taxon 





Fig. 48. Euphorbia pulcherrima Willd. cx Klotzsch : a. flowering twig; b. cyathium; c. male Noret with bracteoles; 
d. capsule; e. seed. 
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29: 716. 1980). 

Ethnobotany. The plant exudes milk which is applied to 
wounds by tribals of Sikkim (Krishna & Singh, J. Econ. Tax. 
Bot. 9: 5. 1987) 

Notes. A Mera with pale yellow or yellow upper leaves 

m Serre Anes 


(var. aa peers in certain Indian gardens. There is no 


earlier report of this variety. 


INR tke 
Specimens examined. ARUNACHAL PRADESH: Lohit Dt., 
Tezu, 9.1.1970, Joseph 48906 (CAL). BIHAR: Chemparan, 


Motihari, 20.8.1964, Banerjee 259 (CAL); Netarhat, without 
date, Paul 92213 (LWG). KARNATAKA: Mysore Dt., Curzon Park, 
20.9.1968, Raghavendra Rao 29; Hassan Dist.,  Biccoda, 
17.9.1969, Saldanha 15044 (IIS). KERALA: Kanjirapally, 
31.12.1983, Antony 80 (MH); Ernakulam, 12.2.1986, Binoy 230; 
Pathananthitta, 20.12.1985, Mathew Dan 192 (TBGT); 
Trivandrum, 3.5.1938, Kumarapillai s.n. (TBGT); Trivandrum, 
11.2.1913, Rama Rao 786 (UCT); Cannanore Dt., Talpetty, 
24.11.1977, Ramachandran 52353 (MH). MAHARASHTRA: Pune Dt., 
BSI Compound, 9.11.1960, Cherian 65977 (CAL & BSI); Borivili 
Natl. Park, 12.11.1954, Herbert 344 (BLAT). MEGHALAYA: 
Shillong, 22.2.1958, Deka 3998; Shillong, 12.12.1962, Kataki 
27949 (ASSAM); Shillong, 22.2.1958, R.S. Rao 3998 (CAL). 
PUNJAB: Hoshiarpur, without date, Aitchinson 481 (FRI). 
RAJASTHAN: Banswara Dt., Banswara, 29.8.1977, Singh 4606 
(CAL, BSJO). SIKKIM: Dikchu to Singhi, 22.4.1958, R.S. Rao 
16 (ASSAM). TAMIL NADU: Tiruchirappally, 31.1.1969, Matthew 


9909 (RHT); Kodaikanal, 20.8.1960, Matthew 1576 (BLAT); S.H.C. 
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Shembeganur, 23.9.1960, Matthew 1576 (MH); Shevaroy hills, 
without date, Perrottet 50 (CAL). UTTAR PRADESH: Meerut, 
Saharanpur, Sept. 1984, Murthy & Goel 963 (BSD); Allahabad, 
26.11.1963, Prasad 1387 (BSA); Dehra Dun, New Forest area, 
Jan. 1947, Raizada s.n. (FRI). WEST BENGAL: Burdwan, 7.4.65, 
Dutta 700; Malda, Karjadanga, 27.4.1966,  Dutta 216 (CAL); 
Darjeeling, Kalighona, 27.3.1973, Krishna 400 (IIS); Howrah, 


B. Garden, 22.12.1879, Curator 12 (CAL). 


49. Euphorbia heterophylla  L., Sp. Pl. 453. 1753; Pax & 
Hoffmann in Engler & Harms, Pflanzenfam. (ed. 2), 19c: 214. 
1931;^R. Smith in Kew Bull. 32: 75. 1978; Short & Vickery in 
Hara et al., Fl. Nepal 3: 145. 1982; Manilal & Sivar., Fl. 
Calicut 257. 1982; Rani in Matthew, Fl. Tamilnadu Carnatic 2: 
1432. 1983; Chowdhery & Wadhwa, Fl. Himachal Pradesh 2: 639. 
1984; Banerjee & Pal in J. Econ. Tax. Bot. 905. 1984; R. Smith 
in Fl. Pakistan 172: 112. 1986. Type: Cultivated at Hampton 
Court, Middlesser, UK, by seed from Tropical America in Herb. 
Morison (Lectotype in OXF, Photo !). Lectotypified by Wheeler 
(1969) unpubiished.— 

E. geniculata Ortega, Hort. Matr. Dec. 18. 1797; Boiss. 
in DC., Prodr. 15(2): 72. 1862; Hook.f., Fl. Brit. India 5: 
239. 1887; Prain, Bengal Pl. 2: 924. 1903; Cooke, Fl. Pres. 
Bombay 576. 1906; Haines, Bot. Bihar Orissa 144. 1925; Gamble, 
Fl. Pres. Madras 1884. 1925; Santapau in Bull. Bot. Soc. 
Bengal 8: 5. 1955; Maheshw., Fl. Delhi 312. 1963; Srivastava, 


Fl. Gorakhpur. 294. 1976; Oommachan, Fl. Bhopal 341. 1977; 
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Babu, Herb. Fl. Dehra Dun 459. 1977; Shah, Fl. Gujarat 622. 
1978; Varma, Fl. Bhagalpur 346. 1981; Kashyap, Fl. Lahore 223. 
1980; V. Singh, Fl. Banswara 208. 1983; Sharma et al., Fl. 
Karnataka 2: 249. 1984; R. Rao, Fl. Goa 2: 389. 1986; 
Chandrab. in Henry et al., Fl. Tamil Nadu 2: 228. 1987; Singh, 
Fl. E. Karnataka 2: 567. 1988; Ellis, Fl. Nallamalais 2: 253. 
1990. Type: Insula Cuba, Oct. 1797, Ortega s.n. (Holotype in 
MA, Photo !). 

Euphorbia prunifolia Jacq., Pl. Hort. Schoenbr. 3: 15. t. 
277. 1798; Hook.f., Fl. Brit. India 5: 266. 1887 in adnot; 
Backer & Bakh.f., Fl. Java 1: 502. 1963. Type: Jacq., Pl. 
Hort.  Schoenbr. 3: 15. t. 277. 1798 |). 

Poinsettia heterophylla  (L.) Klotzsch & Garcke, 
Monatsber. Akad. Berlin 253. 1859; Dressler in Ann. Missouri 
Bot. Gard. 48(4): 339. 1962; Burch. in Ann. Missouri Bot. 
Gard. 54: 336. 1966; Huft in Ann. Missouri Bot. Gard. 71: 
1023. 1984. Type: As for E. heterophylla L. 

Indian name. Hindi: Doohi 

Herbs, annual, erect, up to 1 m high; stems terete, 
slender, hollow, puberulous and greenish-pink when young, 
glabrous when old. Leaves alternate below, opposite or rarely 
whorled above, elliptic to oblong, elliptic-oblanceolate; 
acute at base, entire, dentate or denticulate at margin, acute 
at apex, 3-8 by 2-5 cm, pale green; floral leaves smaller in 
dise; green or rarely pale yellow at base; lateral nerves 10- 
12 pairs, arcuated at margin, obscure above, distinct beneath; 


petioles 2-3 cm long, slender, canaliculate, pinkish above; 
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stipules sessile, glandular, deciduous. Cyathia in terminal 
clusters; peduncles 4-5 mm long, queens involucre 
campanulate, 3-5 by 2-3 mm, glabrous, green; lobes triangular, 
acute, laciniate, pinkish along margins; glands 1-2 (-3), 
extra- involucral, stipitate, cupular with circular mouth, 4-5 
by 3-4 mm. Male florets in 2-3 fascicles of 5-6 flowers 
each; pedicels ca 2 mm long; bracteoles filiform, ca 2 mm 
long; peripheral bracteoles laciniate, adnate to involucral 
wall; anther subglobose, yellowish, transversely dehiscing. 
Female floret: gynophore ca 4 mm long; ovary glabrous, styles 
3, ca 1 mm long, connate at base, bifid at apex; stigma 
capitate. Capsules subglobose, 3.5-5 by 3.5-5 mm, smooth, 
glabrous. Seeds 3-angled, truncate at base, 2-3 by 1.5-2.5 
mm, bluntly tuberculate, pale black, ecarunculate (Fig. 49). 

Fl. & Fr. Almost throughout the year. 

Habitat. Occurs as weed in farm and other moist areas, 
100-2500 m high. Easily spreading. 

Distrib. Introduced from Tropical America; naturalised 
throughout the country including Andaman & Nicobar Islands. 
Tropical America, introduced and had-beeeme- naturalised in Old 
World Tropics. 

Pollen grains. Subprolate, P : E 56 : 42 p (Anand et al. 
in J. Econ. Tax. Bot. 3: 57. 1982); Medium, prolate spheroidal 
P : E 32 : 34 pg, trizonocolporate (Daisy Thomas, 1986) 
unpublished), — 

Chromosome No. 2n - 28 (Moyer in Bot. Gaz. 95: 682. 1934; 


Krishnappa & Rashme in Taxon 29: 537. 1980); n = 14 (Datta in 





Fig. 49. Euphorbia heterophylla L. : a. habit; b. cyathium; c. capsule; d. seed. 
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Taxon 16: 345. 1967; Choda & Mehra in Curr. Sci. 41: 76. 1972 
and Mehra & Choda in Cytologia 43: 218. 1978). 
€4anni vi 

Ethnobotany. Leaves and latex are used àn skin diseases 
(Saini & Singh, J. Econ. Tax. Bot. 14: 97. 1990). 

Specimens examined.  ANDAMAN & NICOBAR ISLANDS: Little 
Andaman, Hut Bay, 21.8.1974, Bhargava 4164 (CAL & PBL). 
ANDHRA PRADESH:  Anantagiri, 25.9.1961, 100 m, ,Balakrishnan 
833; Chittoor Dt., Nagapatla, 2.5.1973, Fischer 4790 (CAL); 
Kurnool Dt., way to Upper Ahobrilam, 29.8.1965, Ellis 25571 
(MH); Prakasam Dt., Turumella, 16.9.1984, Mohanan 524 (CAL); 
Hyderabad Dt., Hussainsagar Dam, 28.4.1959, Sebastine 8027 
(MH); Warangal Dt., western side of Pakhal lake, 8.8.1961, 300 
m, Sebastine 13136 (CAL); Chittoor Dt., Horsley hills, 
17.7.1957, Wagh 6313 (BLAT). ASSAM: Kulu and Kangara, 
7.11.1984, Watt 10257 (CAL). BIHAR: Hazaribagh Dt., Ganary 
hills, 10.11.1964,  Kanodia 1086 (CAL). HARYANA:  Dadupur, 
‘Yamuna Nagar, 22.4.1986, Sharma 77972 (BSD). KARNATAKA: 
Bangalore, June 1933, Mayuranathan s.n. (CAL); Mysore, 
Kakanara, 950 m, 26.8.1964, Naithani 21217 (MH); Mysore Dt., 
Kuntugudi, 5.9.1961, R.S. Rao 73682 (CAL); Mysore Dt., 
Biligirirangan temple, 28.4.1962, A.S. Rao 80432 (BSI); Mysore 
Dt., Botanical Garden, R.R. Rao 2 (IIS); Mysore, near St. 
Philomena Church, 725 m, 10.3.1964, Sebastine 18718 (MH); 
Dharwar Dt., Dec. 1916, 2500 ft., Sedgwick 2103 (CAL). 
KERALA: Changanacherry, 10.7.1989, Antony 1509 (RHK); 


Trivandrum, Vellayani, 1.12.1977, M. Mohanan 52637 (MH); 
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Trivandrum, Poojapura, Oct. 1981, N.C. Nair 62530 (MH); 
Calicut, University Campus, 28.8.1970, Sivarajan 422 (CALI); 
Swarnampalli R.F., 11.5.1961, Subramanian 71599 (BSI). MADHYA 
PRADESH: Indore, Diagar, 26.8.1964, Arora 5508 (CAL); 
| Bunglapur, 1.10.1960, Joseph 11170 (MH); Mandla Dt., Kheri 
R.F., 14.8.1962, 650 m, Joseph 14414 (CAL); Rewa, 12.11.1956, 
Kaul 42572 (LWG); Bilaspur, Pendra, 9.2.1972, Panigrahi 15284 
(BSA); Hosangabad, Pachmarhi, 28.7.1964, Panigrahi & Singh 
4621 (CAL); Indore, Simool, 15.12.1961, A.S. Rao 79123 (BSI); 
Chithra, 31.12.1958, A. Singh 54483 (LWG); Bastar Dt., 
Jagdalpur, 23.11.1958, 633 m, Subramanyam 7268 (CAL, MH); 
Sagar Dt., 19.10.1906, Blyth 28743 (CAL). MAHARASHTRA: Pune 
Dt., BSI compound, 20.7.1960, Cherian 63429 (BSI); Bombay, 
Dharwar, 13.9.1949, Dhruna 17 (CAL); Borivili Natl. Park, 
6.3.1955, Herbert 604 (BLAT); Khed taluka, Kadar, 29.1.1961, 
Janardhanan 69036 (BSI); Pune, Camp Canal, 29.7.1960, Kanodia 
64417 (CAL); Poona, Law College campus, 6.2.1957, Khisti 9781 
(BSI); Bhandara, Lendazevi, 18.9.1976, Malhotra 144565 (BSI); 
Pune Dt., Katraj Ghat, 16.6.1956, Puri 2321 (CAL).  HIMACHAL 
PRADESH:  Palampur, 26.9.1896, Gammie 18745 (FRI); Hamirpur, 
1.8.1977, Viswanathan 614002 (BSD). GUJARAT: Baroda, 
11.11.1955, Shah 6459 (BLAT). ORISSA: Koraput Dt., Jaypore 
Estate, 13.7.1950, Mooney 3884 (FRI). RAJASTHAN: Loharget, 
Sept. 1960, N.C. Nair 2000 (BSD); Parshed Guwalia forest, 
28.9.1962, Kanodia 82225 (BSI); Banswara Dt., Anand Sagar 
forest, 22.8.1976, 575 m, V. Singh 2970; Bhilwara Dt., 


Gangapur, 23.9.1978, A.N. Singh 6524 (BSJO); Chittorgarh Dt., 
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Sambharpur Rd., 17.8.1979, 100 m, V. Singh & Pandey 7221 (CAL, 
BSJO); Pali Dt., Bijapur R.F., 30.8.1975, Shetty 1957 (CAL). 
TAMIL NADU: Salem Dt., Shevaroy hills, 23.9.1971, Blasco 42 
(HIFP); Coimbatore, Agricultural University Campus, 7.10.1989, 
Binojkumar 85085; Tiruchirapalli, Kollimalai, 30.10.1914, 
Cherian Jacob 11354; Coimbatore Dt., Noyil river side, 466 m, 
1.7.1968, Chandrabose 30257; GolubdtonE abana Colony, 468 
m, 3.8.1968, Chandrabose 30597; Coimbatore, way to 
Sundakamuthur, 467 m, 14.10.1969, Deb 30239 (MH); Trichy, 
Srirangam, 29.8.1968, Matthew 8819; Trichy, 15.4.1970, Matthew 
11281 (RHT); Salem Dt., Hosur, 1000 m, 7.6.1930, Narayanaswamy 
2964; Periar Dt., Bhavani, 5.2.1981, Ramamurthy 84630; 
Coimbatore Dt., Maruthamalai, 653 m, 23.11.1956, Sebastine 
7939; North Arcot, Kambukudi, 100 m, 15.7.1958, Subramanyam 
6102; Nilgiri, Kundah river bank, 700 m, 25.6.1974, Vajravelu 
44959 (MH).  UTTAR PRADESH: Dehra Dun, 2500 m, Oct. 1891, 
Gamble 25210 (FRI, BSI); Tehri Dt., Dharkot, 1500 m, 
24.2.1979, Goel 65720 (BSD); Tehri Garhwal, 22.9.1958, Sahni 
24154 (FRI); Dehra Dun, Ambadi, 6.5.1986, Sharma 79454 (BSD); 
Mussorie, Kamplee rest house, 4600 ft., 9.8.1960, Saxena 1202; 
Tehri, Ghuati, 1300 m, 15.9.1948, Walter N. Koetz 21791 (FRI). 
WEST BENGAL: Shahranpur, 11.7.1869, Clarke 8513; ibid., 


2.11.1903, Gollan s.n. (CAL). 


50. Euphorbia cyathophora Murray, Comment. Soc. Reg. Sci. 
Gotting 7: 81. D Smith in Kew Bull. 32: 75. 1978; Rani 


A 
in Matthew, Fl. Tamilnadu Carnatic 2: 1430, irs d Smith in 
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Fl. Pakistan 172: 113. 1986; Chandrab. in Henry et al., Fl. 
Tamil Nadu 2: 228. 1987. Type: Murray, Comment. Soc. Reg. 
Sci. Gotting. 7: t. 1. 1786 !). (Plate prepared from material 
cultivated at Gottingen by seed from an unknown source /R 
Smith, 1986). 

Euphorbia heterophylla auct. non L. 1753: Prain, Bengal 
Pl. 2: 924. 1903; Cooke, Fl. Pres. Bombay 2: 576. 1906; 
Ridley, Fl. Malayan Penins. 181. 1924; Bailey, Man. Cult. Pl. 
618. 1924; Gamble, Fl. Pres. Madras 1278. 1925; Haines, Bot. 
Bihar Orissa 2: 144. 1925; Mayuran., Fl. Madras 259. 1929; 
Sherff in Ann. Missouri Bot. Gard. 25: 70. 1937; Santapau iu 
Bull. Bot. Soc. Bengal 8: 4. 1954; Babu, Herb. Fl. Dehra Dun 
458. 1977; Shah, Fl. Gujarat 2: 623. 1978; Varma, Fl. 
Bhagalpur 346. 1981; Mukherjee, Fl. Pachmarhi 271. 1984; 
Sharma et al., Fl. Karnataka 2: 249. 1984. 

Euphorbia heterophylla L. var. cyathophora (Murray) 
Griseb. Fl. Brit. W. Ind. Isl. 64. 1859; R. Smith in Fl. 
Pakistan 172: 113. 1986, pro syn. 

Poinsettia cyathophora (Murray) Klotzsch & Garcke in 
Klotzsch Monatsber. Akad. Berlin 253. 1859; Dressler in Ann. 
Missouri Bot. Gard. 48: 338. 1962; Burch in Ann. Missouri Bot. 
Gard. 53: 376. 1966; in Ann. Missouri Bot. Gard. 54: 338. 
1967. Type: As for E. cyathophora Murray 

Herbs, annual or biennial, erect, up to 1 m high; stems 
simple or branched, hard at base, terete or ribbed, sparsely 
hairy. Leaves alternate below, opposite above, polymorphous; 


lower leaves ovate, the middle leaves panduriform, the floral 
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leaves elliptic-lanceolate, red, pale red at base or up to 
middle, acute or cuneate at base, entire or irregularly 
denticulate at margins, acute at apex 3-8 by 2-4 cm; lateral 
nerves 8-15 pairs, prominent, puberulous beneath; petioles 1-3 
cm long, canaliculate; stipules sessile, gland-like, caducous. 
Cyathia in terminal clusters; peduncle ca 3 mm long; involucre 
campanulate, 3-4 by 2-3 mm, glabrous; lobes 5, ovate or 
oblong, fimbriate; gland 1, saccate, with elliptic-oblong 
mouth, ca 1.5 by 1 mm, bilabiate. Male florets: in 3-4 
fascicles of 5-6 flowers each; pedicels ca 1.5 mm long; anther 
subglobose, longitudinally dehiscing; bracteoles filiform, ca 
2 mm long; peripheral bracteoles deeply laciniate hairy. 
Female floret: gynophore ca 4 mm long; ovary subglobose, ca 
2.5 mm in diam.; styles 3, ca 1 mm long, connate at base; 
stigma capitate. Capsules globose, 3-4 mm in diam. glabrous 
or puberulous. Seeds ovoid, 2.5-3 by 2-2.5 mm, sharply 
tuberculate, greyish or dark brown, ecarunculate (Fig. 50). 

Fl. & Fr. Apr.-Nov. 

Habitat. Usually as a garden plant, but also seen as 
escape. 

Distrib. INDIA, cultivated in almost all states. 

Native of East U.S.A. and Mexico. Introduced into 
cultivation and sometimes becoming naturalized in many parts 
of the Old World Tropics foni, 1986). 

Pollen grains. Medium, spheroidal to prolate spheroidal, 


P : E 24 : 23 p trizonocolporate (Daisy Thomas, 19862 


unpublished). 





Fig. 50. Euphorbia cyathophora Murray : a. upper portion of stem; b. cyathium; c. capsule; d. seed. 
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Chromosome No. n = 28 (Choda & Mehra in.Curr. Sci. 41: 
76. 1972; Brunel & Laplace in Taxon 26: 559. 1977); n = 19 
(Mehra & Choda in Cytologia 43: 218. 1978); 25s 56 (Kothari 
et al. in Taxon 29: 716. 1980). 

Specimens examined.  ANDHRA PRADESH: Anantapur Dt., S.K. 
University Campus, 13.6.1981, Pulliah & Yesoda 142; Karimnagar 
Dt., Aklespur, 8.11.1987, Rajendra Prasad 624 (MH). BIHAR: 
Kadalibad, 8.1.1961, Rao 23270 (CAL & ASSAM). GOA, DAMAN & 
DIU: Old Goa, 4.1.1966, Pallithanam 6496 (BSI); Daman, Daman 
garden, 2.5.1963, Rolla 88924 (CAL); Gogale, 21.9.1964, 
without collector's name 102724 (BSI). GUJARAT: Cutch, 
Forest Nursery, 16.2.1958, Puri 3440 (BSI). KARNATAKA: 
Bijapur, 24.7.1957, Jain 20616 (BSI); Mysore, St. Philomena's 
college campus, 25.9.1970, Raghavendra Rao 946 (IIS). 
KERALA: Changanacherry, Nalukodi, 11.4.1984, Antony 352; 
Tellicherry, Mahe, 3.10.1989, Binojkumar 85083; Kozhikode, 
Devathial, 100 m, 5.10.1989, Binojkumar 85084 (MH); Kozhikode, 
Calicut University Campus, 7.12.1984, Rajalakshmi 2593 (CALI). 
MAHARASHTRA: Dharwar, May 1918, 400 m, Bell 3974 (BLAT); 
Thana Dt., Basseri, 25.11.1902, Ryan 648 (BSI); Bombay, 
Victoria garden, 28.1.1903, Garden Superintendent s.n. (BLAT). 
MADHYA PRADESH: Shivpuri, 17.8.1968, Maheshwari 71459 (LWG). 
RAJASTHAN:  Khambighat Railway rest house, 12 m, 7.10.1962, 
Kanodia 82455 (BSI); Ganganagar Dt.,  Layalpuria bagh, 
16.11.1976, Roy 3933 (CAL, BSJO); Ganganagar Dt., Netewali, 
10.10.1977, 60 m, Roy 4988 (CAL, BSJO); Jodhpur, Mandor, 


6.10.1977, A.N. Singh 3799 (BSJO).  TAMIL NADU:  Pudukottai, 
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5.1.1986, Arulappan 819; Ramanathapuram Dt.,  Uchipuzhi, 
12.1.1989, Balasubramaniam 2001 (MH);  Tiruchirappally, 
31.1.1980, Periangan 42891 (RHT); Salem, Shevaroy hills, 1530 
m, 19.6.1965, A.V.N. Rao 26779 (MH); Tirunelveli, Courtallum, 
300 m, 20.12.1957, Subramanyam 5037 (CAL, MH); Madurai, 
Natahm, 200 m, 19.2.1958, Subramanyam 5382 (MH). UTTAR 
PRADESH: Dehra Dun, Balbin avenue, 650 m, 9.5.1969, Soma Deva 
3460 (BSD); Dehra Dun, 11.5.1931, Trotter s.n. (FRI). WEST 
BENGAL: Chandrarnagore, Aug. 1902, Abu Husrien s.n.; 
Calcutta, Salt lake, March 1989, Banerjee 3426; Champaran, 
Motibara, 20.8.1964, Banerjee 259; South Sinthi, Gopal Bose 
lane, 5.2.1981, Banerjee 15412 (CAL); Calcutta, Indian Museum, 
29.4.1959, Subba Rao 2255 (IIS); Howrah, Botanic garden, March 


1939, Raizada s.n.; ibid., 23.2.1945, Raizada 21671 (FRI). 


Subgenus 5. ESULA 


Euphorbia L. subg. Esula Pers., Syn. Pl. 2: 14. 1806; 
Wheeler in Rhodora 43: 110. 1941 & in Amer. Midl. Nat. 30. 
488. 1943; Webster in J. Arn. Arb. 48: 398. 1967. Type: 
Euphorbia esula L. 

Esula Haw., Syn. Pl. Succ. 153. 1812. Type: Esula 
dalechampii Haw.; based on E. esula L. 

Galarhoeus Haw., Syn. Pl. Succ. 143. 1812. Type: 
Galarhoeus helioscopia (L.) Haw. 

Characias S.F. Gray, Nat. Arr. Brit. Pl. 2: 259. 1821. 


Type:  Characias purpurea (Lam.) Gray. 
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Keraselma Necker ex A.L. Juss., Dict. Sci. Nat. 24: 387. 
1822. Type: Keraselma esula (L.) Raf. 

Adenorima Raf., Fl. Tell. 4: 112. 1838. Type: Adenorima 
punicea leueret Raf. 

Allobia Raf., Fl. Tell. 4: 116. 1838. Type:  Allobia 
portlandica (L.) Raf. 

Kanopikon Raf., Fl. Tell. 4: 114. 1838. Type: Kanopikon 
atropurpurea (Brouss. ex Willd.) Raf. 

Lophobios Raf., Fl. Tell. 4: 116. 1838. Type: Euphorbia 
terracina L. 

Murtekias Raf., Fl. Tell. 4: 116. 1838. Type: Murtekias 
myrsinites (L.) Raf. 

Nisomenes Raf., Fl. Tell. 4: 116. 1838. Type:  Nisomenes 
diffusa Raf. 

Dematra Raf., Autik. Bot. 96. 1840. Type: Dematra 
sericea Raf. 

Kobiosis Raf., Autik. Bot. 94. 1840. Type:  Kobiosis 
mellifera Raf. 

Chylogala Fourr. in Ann. Soc. Linn. Lyon, Ser. 2. 17: 
150.. 1869. Type: Chylogala serrata (L.) Fourr. 

Euphorbiodendron Millsp., Publ. Field Mus. Bot. Ser. 2. 
305. 1909. Type: Fuphorbiodendron laurifolium (A.L. Juss.) 
Millsp. 

Ctenadena Prokh., Consp. Syst. Tithy. Asiae Med. 28. 
1933. Type: Ctenadena lanata (Siebold) Prokh. 

Sclerocyathium Prokh., Consp. Syst. Tithy. Asiae Med. 30, 


fig. 7. 1933. Type: Sclerocyathium popovii Prokh. 
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Keraselma Necker ex A.L. Juss. subg. Karuites Raf., Fl. 
Tell. 4: 116. 1838. Type: Euphorbia exigua L. 

Keraselma Necker ex A.L. Juss. subg. Lathyris Raf., Fl. 
Tell. 4: 116. 1838. Type: Euphorbia lathyris L. 

Herbs or shrubs, up to 2 m high; rootstock thick or thin; 
stems branched or unbranched. Leaves of 3 types: lower leaves 
usuekly alternate or_rarely(opposite) petiolate—or sessile, 
cuneate, attenuate or rounded—at—base, entire or serraté at 
margin, — rounded, —ebtuse;——aeute——or subacute -—at—— apex, 
exstipulate, green; pseudoumbel leaves as many as the number 
of rays, whorled, size and shape almost same as the upper stem 
leaves or-rarety (Slightly different) green, pale green or pale 
yellow; ray leaves opposite, ternate or four, free or—rareLy 

( connate at base) differs in size and shape from stem and 
pseudoumbel leaves, pale green, pale yellow or yellow; 
pseudoumbels 2-many-rayed, or rarely not develop; rays once or 
Many times divided. Cyathia generally in the axils and apices 
of the rays, rarety (at the apex of the main stem) 1-3 byuk 
surrounded by ray leaves; involucre cupular, turbinate or 
saucer—shaped, glands 4-5, horned or not; limbs of glands 
absent. Male florets: usually dispersed or in fascicles; 
anther subglobose. Female floret: gynophore usually 


protruding from the involucre, varying in length; ovary 





dens y warted, glabr i nt 
or rarely—-indeliiscent. Seeds smooth-er-variously sculptured, 
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caruneulate. 

Distrib. Afghanisthan, Africa, Arabia, America, Asia and 
Europe. 

There are about 500 species in the world and 28 species 
in India. 

Notes. Subg. Esula is the largest and highly diversified 
group among the genus Euphorbia L. Morphological and 
cytological accounts show that this subgenus includes many 
primitive as well as most highly specialised taxa. This 
subgenus is characterized by usually alternate phyllotaxy 
below, whorled leaves at middle and opposite or ternate leaves 
above. ™ eaves are exstipulate, cyathia pseudoumbellate, 
glands with or without horns. 

Key to the sections 

la. Stem leaves opposite-decussate; capsules spongy, 
indehiscent; seeds 5 mm across or more . . . 
eow DELIS de co Ba RU IUe. yo a Ve ci oe es c bw Sete. Lathyris 

b. Stem leaves usually alternate; capsules not spongy, 

dehiscent; seeds less than 5 mm across. .. . à 2 
2a. Glands truncate or crescent-shaped, with horns; ray 

leaves usually opposite; ovary usually smooth. .... 

cxx 2. sect. Esula 
b. Glands transversely oblong or rounded, without horns; ray 
leaves usually ternate; ovary api liste, drsmiiate On 


rarely smooth... . 3. sect. Tithymalus 


337 
Section 1. LATHYRIS 

Euphorbia L. subg. Esula Pers. sect. Lathyris Godron; 
Webster in J. Arn. Arb. 48: 399. 1967. Type: Euphorbia 
lathyris L. 

Euphorbia L. sect. Lathyris Godron in Grenier & Godron, 
Flore de France 3: 98. 1855. Type:  Euphorbia lathyris L. 

Euphorbia L. sect. Tithymalus (Scop.) Boiss. subsect. 
Decussatae Boiss. in DC., Prodr. 15(2): 99. 1862. Type: 
Euphorbia lathyris L. 

Galarhoeus Haw. sect. Decussatae (Boiss.) Hurusawa in J. 
Fac. Sci. 6: 237. 1954. Type: Galarhoeus lathyris (L.) Haw. 

Herbs or undershrubs, up to 1.5 m high, annual or 
biennial; stem leaves opposite-decussate, linear-lanceolate, 
penninerved; pseudoumbels 2-4 or not developed; pseudeumbet 
leaves—2—t*;-opposite-or-whoried. Cyathia pedunculate; glands 


2-horned. Capsules subglobose with spongy mesocarp and woody 


endocarp;  indehiscent. Seeds large, ovoid,  carunele 
patelliform- 
Distrib. America, Africa, Asia and Atlantic Islands. 
This sectien—is monotypic with—E.—lathyris—bh: 


51. Euphorbia lathyris L., Sp. Pl. 457. 1753; Boiss. in DC., 
Prodr. 15(2): 99. 1862; Prokh..in El. U.R-8-8-—144—479.—1919; 
Khan in Notes Roy. Bot. Gard. Edinb. 149. 19647) R Smith in 
Fl. Pakistan 172: 164. 1986. Type: France and Italy on 


margins of cultivated fields, specimen No. 630/32 in Herb. 
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Linn. (LINN, Photo !); Hort. Cliff No. 13 BM, Photo ! - 
Syntypes. 

Herbs or  undershrubs, annual or biennial, erect, 
glabrous, up to 1.5 m high; stems thick, terete, stramineous, 
branched; branches usually above the middle. Leaves opposite- 
decussate, sessile, linear-lanceolate, lanceolate, subcordate 
at base, entire, acute or mucronate at apex, 3-9 by 0.5-2 cm, 
dark green and shiny above, paler beneath; midnerve prominent; 
pseudoumbels absent or 2-4-rayed; rays 4-5 cm long, 2-3 times 
dichotomous; pseudoumbel leaves 2-4, opposite or whorled, 
ovate-lanceolate, rounded or subcordate at base, entire, acute 
at apex, 3-7 by 0.4-1.2 cm, glabrous, palmately 5-7-nerved; 
ray leaves opposite, triangular-ovate, cordate at base, 
entire, acute-acuminate, 1.5-2.5 by 1-1.5 cm, pale green. 
Cyathia axillary and terminal, solitary, shortly pedunculate; 
involucre turbinate, ca 3-4 by 3-3.5 mm, glabrous, pale 
yellow; lobes 5, oblong, toothed at apical margin; glands 
reniform, 2-horned; horns spathulate, broad, divergent, 
greenish yellow, tinged with purple. Male florets: pedicels 
ca 2 mm long; anther subglobose; bracteoles ca 3 mm long, 
hairy. Female floret: gynophore 2-3 mm long; ovary 
subglobose, ca 2 by 1.5 mm, somewhat smooth; styles 3, ca 3 mm 
long, connate at base, free above, each deeply bifid, 
recurved; stigma capitate, thickened. Capsules globose, 0.5-1 
cm across, indehiscent, with spongy mesocarp and woody 
endocarp, smooth, wrinkled when dry. Seeds ovate, laterally 


compressed, 5-8 by 3-6 mm, smooth when young, netted-rugose, 





Fig. 51. Euphorbia lathyris L. : a. portion of stem; b. cyathium; c. male floret with bracteole; d. capsule; c. seed. 
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dark brown when mature;  caruncle subapical, small, 
petelliform, pale yellow (Fig. 51). 

Fl. & Fr. Apr.-July. 

Habitat. A weed in cultivated fields and wastelands and 
other moist areas and also sometime in mass cultivation, for 
its economic importance as an oil yielding plant. 

Distrib. INDIA: West Bengal (Map 10). 

N.& E. America, NW. & NE. Africa, Atlantic Islands, 
Caucasus, China, Europe and Japan. 

Chromosome No. 2n - 20 (Perry in Amer. J. Botany 30: 
534. 1943). 

Uses: The plant is cultivated in China, Japan, Russia 
etc. for its oil-yielding seeds. The milky latex contains 
high percentage of hydrocarbons and is also called as fuel 
supplying plant (Calvin, Bot. J. Linn. Soc. 94: 100. 1987). 

dhis is the Bree repot 4 

Notes. The-eeeurrenee-of this European species in India 
has-not—been—reperted—in-any Floras or publications.  A—few 
speeimens-collected from Darjeeling and deposited in LWG;-were 


located-now-and-hence-it is reported here-as a new record for 
Indias 
Specimens examined. INDIA: WEST BENGAL: Darjeeling, 


Ranga, 4.5.1962, Kaul 68096 (LWG). 
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Section 2. ESULA 

Euphorbia L. subg. Esula Pers. sect. Esula (Roeper) Koch 
Type: Euphorbia peplus L. (designated here). 

Euphorbia L. sect. Esula (Roeper) Koch, Syn. Florae 
Germanicae et Helveticae 630. 1837. Type: non designated. 

Euphorbia L. sect. Tithymalus Roeper subsect. Esula 
Roeper, Enumeratio Euphorbiarum quae in Germania et Pannonia 
gignuntur . 1824. Type: non designated. 

Euphorbia L. sect. Tithymalus (Scop.) Boiss. subsect. 
Osyrideae Boiss. in DC., Prodr. 15(2): 99. 1862. Type: 
Euphorbia osyridea Boiss. 

 Euphorbia L. sect. Tithymalus (Scop.) Boiss. subsect. 
Esulae Boiss. in DC., Prodr. 15(2): 138. 1862; Hook.f., Fl. 
Brit. India 5: 262. 1887. Type: Euphorbia esula L. 
designated here. 

Herbs or shrubs; stem leaves alternate, usually entire; 
ray leaves usually opposite, free or connate; cyathia 


Slender (minak D 
solitary; glands truncate or crescent-shaped, with, horns; 


A 


horns slender or rarely minute. Ovary usually smooth. Seeds 


sculptured or smooth, carunculate. 
: Pout deo speu 


Distrib. The—species—belenging—_to—this—seetion—are 
wsually in temperate region of the Northern Hemisphere, but 
extending into tropical latitudes along high mountain ranges, 

There—are about 200-species—int the -wertd, and 12 species 


in India. 


Key 


2a. 


4a. 


5a. 


6a. 


7a. 
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to the species 
Ray leaves connate at base; glands distinctly wavy along 
outer margin . . s. s s.s s e >s o 52. E. perbracteata 
Ray leaves free; glands usually entire, rarely slightly 
wavy or denticulate along outer margin... 2 
Capsules acutely keeled with two parallel dorsal wings on 
the ridges of the keels. € gi s.. > 93. E. peplus 
Capsules obtusely keeled; wings absent.. . . . 3 
Leaves obovate-spathulate to oblanceolate; horns longer 
than the width of the glands. .... 54. E. maddenii 
Leaves neither obovate-spathulate, nor oblanceolate; 
horns usually not exceeding the width of glands ... 4 
Stem leaves, pseudoumbel leaves and ray leaves almost 
Similar in shape and size . . 55. E. dracunculoides 
Stem leaves, pseudoumbel leaves and ray leaves usually 
differ in shape and size. EAE ape cs 5 
Leaves coriaceous; nerves distinct; involucre strictly 
cupular . . e.s ses ss s 56. E. prolifera 
Leaves chartaceous; nerves usually obscure; involucre not 
strictly cupular. . .. £4 wow * s > 6 
Ray leaves cuspidate-aristate at apex; horns minute or 
indistinct . .- . » a e 4 e o 57. E. falcata 
Ray leaves obtuse, acute 2 retuse at apex; horns 
distrfüet a $0. i092 ww 1 
Plants decumbent or ascending; leaves  retuse or 


emarginate at apex... . . . . . . . 58. E. kanaorica 


b. Plants erect or rarely decumbent; leaves neither retuse 

nor emarginate at apex. . .. . . e e . . 8 

8a. Stems dark brown, leaf scars prominent; leaves usually 

crowded below the pseudoumbels . . . 59, E. rothiana 

b. Stems grey; leaf scars absent; leaves not crowded below 

the pseudoumbels . . . . . . ; 9 

9a. Glands trapezpidal? pectinate-lacerate or cresentric; 

caruncule petasiform . < . . 60. E. osyridea 

b. Glands not trapezgidit? entire; caruncle not petasiform 

e^ al 9L Soe Ga len cR e Te! ae ab 10 

10a. Ray leaves ovate-deltoid; axillary rays many below the 

pseudoumbels . . s.. .... 61. E. thyrsoidea 

b. Ray leaves triangular, rhombic-triangular, orbicular- 

reniform; axillary rays absent or few below the 

pseudoumbels. . . . ss . . 4. 4. 4 ee err s 11 

lla. Stems ribbed; rays 2-3 times dichotomous; seeds ovate- 
orbicular, later with rostriform appendages . . . . à 

"Lam 62. E. boissieriana 

b. Stems terete; rays once dichotomous; seeds ovate, 


smooth... . . 2 » «© « «© © © «© «© «© s. o 63. E. pamirica 


52. Euphorbia perbracteata Gage in Bull. Misc. Inform. Kew 
1914: 239. 1914; Haines, Bot. Bihar Orissa 1: 155. 1925; 
Raizada in Indian For. Rec. Botany 1(5): 225. 1939; Croizat in 
J. Bombay Nat. Hist. Soc. 41: 575. 1939; Santapau in Bull. 
Bot. Soc. Bengal 8: 10. 1954; Santapau & Shah in J. Bombay 


Nat. Hist. Soc. 62: 207. 1965; Raizada, Suppl. Fl. Gangetic 
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Plain 249. 1976; Verma et al., Fl. Raipur 342. 1985; Ugemuge, 
Fl. Nagpur 330. 1986; Singh, Fl. E. Karnataka 2: 569. 1988; 
Kamble & Pradhan, Fl. Akola Dist. 205. 1988. Type: INDIA, 
Central Provinces,  Sururpur, March 1911, Haines 3681 
(Lectotype in K, Photo !). 

Tithymalus perbracteatus (Gage) J. Sojak in Cas. Nar. 
Muz. 140: 175. 1972. Type: As for E. perbracteata. 

E. laeta auct. non Roth 1821: Sedgwick in J. Bombay Nat. 
Hist. Soc. 26: 599. 1919. syn. nov. 

Indian names. Mar.: Litilli, Litali, Tel.: Vathani. 

Herbs, erect, up to 50 cm high, glabrous; (Stems) fron 
woody, terete, more or less tortuous footstoci, branched; 


branches many, stramineous or a little more dark. Leaves 






alternate, linear-lanceolate or  linear-oblong, 


cuneate at base, entire,\acute at apex, 2-5 by 0.2-0.5 cm, 


pale green; midnerve prominent] Pseudoumbels 2-4-rayed; rays 
5-10 cm long, 2-4 times dichotomous; pseudoumbel leaves as 
many as pseudoumbels, broader than stem leaves, cuneate at 
base, entire, obtuse or subacute at apex, 3-3.5 by 0.5-1 cm; 
ray leaves opposite, connate at base, broadly orbicular, 1-2 
by 1-1.5 cm. Cyathia terminal, solitary; sparsely hairy; 
involucre turbinate, 3-3.5 by 2-2.5 mm, pubescent outside; 
involucral lobes 5, triangular, hairy along margin; glands 4, 
semi-lunate, 2-horned, ca 1.2-2 mm transversely, wavy or 
undulate at outer edge, brown. Male florets: pedicel ca 2 mm 
long, glabrous; f&tament-articulate—ever the pedieel; anther 


subgicbese, transversely dehiscing; bracteoles setaceous, 





Fig. 52. Euphorbia perbracteata Gage : a. upper portion of stem; b. cyathium; c. capsule; d. seed. 
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hairy, ca 3 mm long. Female floret: gynophore ca 4 mm long, 
‘glabrous; ovary subglobose, trigonous, ca 3 by 2 mm; styles 3, 
ca 1 mm long, free, each bifid; stigma capitate. Capsules 
ovoid, subglobose, ca 3-5 by 3-4 mm, glabrous. Seeds ovoid, 
2-3 by 1.5-2 mm, smooth, pale yellow, marbled; caruncle small, 
subhyaline, irregularly cuculliform (Fig. 52; Photo 13). 

Fl. & Fr.  Jan.-Mar. 

Habitat. As weed in waste lands and moist areas. Not 
common. 

Distrib. INDIA: Andhra Pradesh, Bihar, Daman, Karnataka, 
Madhya Pradesh and Maharashtra (Map 10). 

Ethnobotany. Whole plant is powdered and E d in ponds 
as fish poison by Kolams in Andhra Pradesh (Ravishankar, 1990, 
unpublished). 

Notes. Gage (1914) cited 5 specimens viz. India, Gengetic 
Plains; United—Provinees,—Banda;—8-3-1901, A.S. Bell 154; 
Deecan,—C€entral Provinces, Khandwa—Dt.,—bPhagawarpur, Duthie 
8413; Nagpur—Bt.,—Kkhat,--Duthie 10555; Maharashtra;—Nagpur, 
Tulara—hills, 15.2.1909,—Kalka Pershad 31611 and. Central 
Provinces, Sururpur, March 1911, Haines 3681 as types of this 
species. @f—which “fhe specimen grou “conceal Provinces, 
Sururpur, March 1911, Haines 3681 (K) \matches] best with the 
protologue and Gage himself hád annotated this specimen as E. 
perbracteata Gage. Hence fhis Specimen is selected here as 
lectotype. 

o £^ 
This species has sànee tengbeen misidentified either as 


E. rothiana Sprengel or as E. dracunculoides Lam. However, E. 
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perbracteata is distinct from E. rothiana Sprengel, the 
and hao: 


13 b —9— ; 
stature being comparatively smaller with connate ray leaves, bil. 


Further it differs from E. dracunculoides Lam. by its connate 
ray leaves and smooth seeds. 

Specimens examined. INDIA:  ANDHRA PRADESH:  Godavari 
Dt., Kontrukota near Vadapalli, 8.3.1962, Raju 149 (CAL). 
BIHAR: Patna, Raigauli, 4.7.1956, Chandra 29281 (LWG). 
DAMAN, Daman, Dabel near tank, 4.6.1963, R.S. Rao 89002 
(CAL). KARNATAKA: Bidar - Chincholi Road, 9.2.1975, N.P. 
Singh 117296; Bhalki-Aurad, 22.1.1976, N.P. Singh 142755; near 
Dargah, Gulburga, 25.3.1979, N.P. Singh 138715 (BSI); North 
Canara, without date, Talbot 267; Dharwar Dt., 27.12.1882, 
Talbot s.n. (CAL). MADHYA PRADESH: Biladilla Dt., Amarpatau, 
8.2.1963, Panigrahi 6744 (CAL); Bilaspur, Khudia to Kham, 
16.2.1972, Panigrahi 16701 (BSA); Rajnandgaon Dt., Pandadat, 
420 m, 16.4.1974, Pant 204003 (BSA); Khandwar fields, 
26.2.1896, Prain 52 (CAL);' Damoh, Halta, 26.4.1980, Shukla 
3023 (BSA). MAHARASHTRA:  Akola Dt., Pathardi, 30.1.1959, 
Balapursh 57594; Nagpur, Ramtex, 26.1.1959, Balapuresh 57552 
(LWG);  Ahamad Nagar, Jan. 1920, Acland 1081 (BLAT); Akola 
Dt., Patur, 23.2.1978, Kamble 152825; Umarhed, 11.2.1977, 
Karthikeyan 148591 (BSI); Nagpur Dt., Govt. farm, 24.2.1960, 
Mukherjee s.n. (CAL); Aurangabad Dt., without precise 
locality, 3.11.61, R.S. Rao 71314 (BSI); Unni, Westwarda Danga 
forest, 7.3.1954, Santapau 18160; Dharwar Dt., without precise 
locality, Feb. 1918, 650 m, Sedgewick 3712; Dharwar Dt., 


without precise locality, 650 m, Feb. 1919, Sedgewick 5032 
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(BLAT); Northern Division, without precise locality, Cleghorn 


s.n. (CAL). 


53. Euphorbia peplus L., Sp. Pl. 456. 1753; Forsskal, Fl. 
Aeg.- Arab. 94: 1775; Boiss. in DC., Prodr. 15(2): 141. 1862; 
Aitch., Cat. Pl. Punjab 132. 1869; Hook.f., Fl. Brit. India 5: 
226. 1887 in adnot; Backer & Bakh.f., Fl. Java 1: 502. 1963; 
Babu, Herb. Fl. Dehra Dun 460. 1977375. Smith in Fl. Pakistan 
172. 149. 1986; Silas & Gaur in J. Bombay Nat. Hist. Soc. 84: 
489. 1987. Type: Europe in vegetable gardens, specimen No. 
630.24 in Herb. Linn. (LINN, Photo !); Hort. Cliff. No. 119.16 
(BM, Photo !) - Syntypes. 

Herbs, erect or ascending, glabrous, up to 30 cm high; 
stems branched; branches many, terete, pale green, weak. 
Leaves alternate, petiolate, elliptic-obovate, suborbicular, 
cuneate or attenuate at base, entire, obtuse or rounded at 
apex, 1-2 by 0.5-1.3 cm, membranous, obscurely penninerved; 
petioles 0.1-1.5 cm long.  Pseudoumbels 3 or rarely 5-rayed; 
rays many time dichotomous; pseudoumbel leaves as many as the 
pseudoumbels, subsessile, similar in size and shape as upper 
stem leaves; ray leaves opposite, sessile or shortly 
petiolate, obliquely ovate or ovate-deltoid, cuneate or 
subtruncate at base, entire, obtuse at apex, 0.5-1 by 0.3-0.7 
cm. Cyathia solitary, axillary, yellowish; peduncle ca 1 mn 
long; involucre turbinate, 1-2 by 1-2 mm, glabrous; lobes 5, 
oblong, laciniate along margin; glands 4, semi-lunar, truncate 


on the outer edge, greenish; horns 2, slender, subulate, pale 
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yellow. Male florets: pedicel ca 1 mm long; anther 
subglobose, transversely dehiscing; bracteoles filiform, ca 
1.5 mm long. Female floret: gynophore ca 2 mm long; ovary 
subglobose, ca 1 mm long; styles 3, free from base, shortly 
bifid, stigma capitate. Capsules ca 2 by 1.5 mm, trilobate, 
acutely keeled with 2 parallel longitudinal dorsal wings on 
the ridges of the. keels, pale green. Seeds cylindric, 
subhexagonal, ca 1.5 by 1 mm, with longitudinal grooves on 
both the inner facets and 2-3 pits on lateral and 3-4 pits on 
dorsal facets, pale grey on ridges, dark grey in the grooves 
and pits; caruncle conical, oblique, white (Fig. 53). 

Fl. & Fr. Mar.-May. 

Habitat. As weed in open waste lands, Oak-Cedrus forests 
in moist places with clayey sands. 

Distrib. INDIA:  Meghalaya, Jammu & Kashmir and Uttar 
Pradesh (Map 10). 

N. Africa, SW. & C. Asia, Europe and Macaronesia (R. 
Smith, 1986). 

Pollen grains. Spheroidal P = 26, 5 u E. 28 5u. P : E 
= 0, 93; PA. 1. = 0.25 (Punt in Wentia 7: 100. 1962). 

Chromosome No. 2n - 16 (Perry in Amer. J. Botany 30: 
533. 1943). 

Uses. Dried plants are used as a powerful purgative 
(Lindley in Medical & Economic Botany 1984, revised). 

Notes. Linnaeus did not list any specimen or cite any 
illustration in the protologue of E. peplus. However, there 


are two specimens labelled as E. peplus, 630.24 (in LINN) and 





Fig. 53. Euphorbia peplus L. : a. habit; b. cyathium; c. capsule. 


Uo £eduosdelg- A M 
Hort. Cliff. No. 199.16 (in BM). Unless we can definitely 
based bis olisemPlen em eilkia ey bp lc - 
prove that Linnaeus did-examine any of these specimensobetere 
publication-of the Species Plantarum 1753,;—typification-of-any 
one—of the.above—specimen may not be correct. 

Specimens examined. INDIA: MEGHALAYA: Shillong, 
19.4.1886, Clarke 43443 D (CAL). JAMMU & KASHMIR: Kashmir, 
Srinagar, 2300 m, 25.7.1956, T.A. Rao 793 (BSD); Kashmir, 
without date & collector’s name No. 9921 (CAL). UTTAR 
PRADESH:  Pauri, 1650 m, 11.6.1975, Aswal 55489; Pauri Dt., 
Kandolia near Circuit house, 1810 m, 26.4.1986, Ansari & Ghana 
Nand 69026; Tehri Dt., Tehri city, 17.2.1979, Goel 64648 
(BSD); Dehra Dun, Mussourie, 1869, King s.n. (CAL); Pauri Dt., 
Pauri, 1900 m, 17.8.1975, A.S. Rao 56306; Pauri Dt., Pauri 
Experimental garden site, 1700 m, 16.4.1977, A.S. Rao 56444; 
Almora Dt., Ranikhet, near Mal Road, 30.9.1975, Wadhwa 57232 


(BSD). 


54. Euphorbia maddenii Boiss. in DC., Prodr. 15(2): 141. 
1862; Hook.f., Fl. Brit. India 5:. 263. 1887; Bamber, Pl. 
Punjab 318. 1916; Collett, pl. Simlen. 447. 1921; Blatter, 
Beautif. Fl. Kashmir 2: 107. 1928; Gupta, Fl. Nainital. 312. 
1968; Nair, Fl. Bashahr Himalayas 254. 1977; Short & Vickery 
in Hara et al., Enum. Fl. Pl. Nepal 3: 195. 1982; Udhar & 
Kachroo, Alpine Fl. Kashmir Himalaya 168. 1983; Chowdhery & 
Wadhwa, Fl. Himachal Pradesh 2: 641. 1984; n. Smith in Fl. 
Pakistan 172: 148. 1986. Type: India, Himachal Pradesh, 


Mahasu, Edgeworth 148 (Lectotype in K, Photo !). 
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Tithymalus maddenii (Boiss.) J. Sojak in Cas. Nar. Muz. 
140: 173. 1972. Type: As for E. maddenii Boiss. 

Herbs, erect, glabrous, up to 30 cm high; stems branched; 
branches terete. Leaves alternate, sessile or subsessile, 
obovate-spathulate to oblanceolate, acute-attenuate at base, 
entire, obtuse, rounded or subretuse at apex, 1-4 by 0.5-1 cm, 
palminerved, glabrous or sparsely pubescent.  Pseudoumbels 3 
(rarely 5)-rayed; rays 2-4 times dichotomous; pseudoumbel 
leaves 3 (-5), size and shape usually as the upper stem leaves 
or a little larger, entire, obtuse at apex, 1.5-3 by 0.7-1.2 
cm; ray leaves opposite, highly varied, obliquely obovate, 
elliptic-obovate, ovate-oblong, triangular, ovate Or 
suborbicular, truncate or rounded at base, entire, acute, 
obtuse or rounded at apex, 0.5-1 by 0.4-0.7 cm. Cyathia 
solitary, axillary, shortly pedunculate; involucre turbinate, 
2-2.5 by 1-1.5 mm; lobes 5, broadly triangular, laciniate, 
hairy; glands 4, semilunar, ca 1 mm laterally and ca 0.5 mm 
longitudinally, 2-horned, greyish in colour; horns slender, 
longer than the width of glands, yellow. Male florets: few in 
number; pedicel ca 1 mm long; anther subglobose, transversely 
dehiscent; bracteoles filiform, ca 1.5 mm long. Female 
floret: gynophore ca 3 mm long; ovary subglobose, ca 2 by 1 
mm, smooth; styles 3, spreading, ‘connate at base;Yca 0.7 mm 
long] stigma bifid. Capsules trilobed, 3-3.5 by 2.5-3 mm, 
smooth, pale green. Seeds ovoid, obtusely hexagonal, 2-2.5 by 


1.5-2 mm, each facet with longitudinal sulcate and obscurely 





Fig. 54. Euphorbia maddenii Boiss. : a. habit; b. cyathium; c. involucral lobes and glands; d. male floret with 
bracicole; e. capsule; f. seed. 
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rugulose or white warts, pale grey or whitish; caruncle 
hemispheric, oblique, white (Fig. 54; Photo 14). 

Fl. & Fr. May-Sept. 

Habitat. In muddy areas, fields, dry hill slopes, and 
also in forest paths, up to 3000 m. 

Distrib. INDIA: Himachal Pradesh, Jammu & Kashmir and 
Uttar Pradesh (Map 10). 

Pakistan. 

Chromosome No. n - 8 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 229. 1978). 

Notes. Boissier (1862) in the protologue cited « 
specimens,—viz.—-Mahasu, Simla, Edgeworth 148 (K 1); Nainital, 
Madden 25 (K 1); ibi, Strachy & Winterbottom 15 (K !) and 
ibid., -Aprii—t844, Thomson 572 (K !) as types. After—a 
delier brady of these syntypes, Mahasu, Simla, Edgeworth 148 


Fury Sarah É Serve Ks ' 
(K) is, selected as Lae eT i 


A 


E. maddenii Boiss. is a rare species,occuring only in 


^ 





IG 
N.W. India, ands (allied to E. helioscopia) É., but can be 


° 


4 
distinguished by the 2-horned gland and non-reticulate seeds © 
BE 
of~E.__maddenii—-Boiss. In E. helioscopia E. glands are 
he 

hornless and,seeds are strongly reticulate. The—presetrt 

x aA 

Kina raden 
speeres also resembles E. peplus f. in the shape of leaves, 


but is easily distinguishable by ene dichotomously many- 
branched rays, winged capsules and cylindrical seeds with 
pitted faces. 

Specimens examined. INDIA: HIMACHAL PRADESH: Chamba, 


Bharmour, 23.7.1963, Malhotra & Nair 28306 (BSD). 


Photo 13 


E. perbracteata Gage 


Lectotype (K) 
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JAMMU & KASHMIR: Jaunsaar rocks, south of Deoban, 16.4.1897, 
Duthie 19764 (CAL); N.W. Himalaya, Kahasa, 3000 m, 9.5.1878, 
Gamble 5965 (BSD); Jaunsar, Bodyar, April 1891, Gamble 22875; 
Jaunsar, Bodyar, 2700 m, 1896, Gamble 25810 (CAL); Desu, 3200 
m, 3.7.1959, T.A. Rao 9856 (BSD); Below Sonamarg, 2800-3000 m, 
2.9.1940, Stewart 21334 (DD). UTTAR PRADESH: Nainital, 1938, 
Champion 7821; Garhwal, Ganges Valley, 2800-3000 m, 28.6.1883, 
Duthie 99; Tehri-Garhwal, 2800-3000 m, 15.5.1894, Duthie 14506 


(DD). 


55. Euphorbia dracunculoides Lam., Encycl. Meth. 2: 428. 
1788; Roxb., Fl. Ind. 2: 474. 1832; Boiss. in DC., Prodr. 
15(2): 139. 1862; Aitch., Cat. Pl. Punjab 131. 1869; Hook.f., 
Fl. Brit. India 5: 262.,1887; Prain, Bengal Pl. 2: 924. 1903; 
Bamber, Pl. Punjab 318. 1916; Blatter & Hallberg in J. Bombay 
Nat. Hist. Soc. 26: 970. 1919; Haines, Bot. Bihar Orissa 155. 
1925; Mayuran., Fl. Madras 260. 1929; Babu, Herb. Fl. Dehra 
Dun 437. 1977; Bhandari, Fl. Indian Des. 340. 1978; Shah, Fl. 
Gujarat 621. 1978; Nair in Rec. Bot. Surv. India 21(1): 236. 
1978; Sharma & Tiagi, Fl. NE. Rajasthan 372. 1979; V. Singh, 
Fl. Banswara 208. 1983; Mukherjee, Fl. Pachmari 271. 1999;^8. 
Smith in Fl. Pakistan 172: 144. 1986. Type: Mauritius, P. 
Commerson 545 (Holotype in P, n.v.). 

Tithymalus dracunculoides (Lam.) Klotzsch & Garcke, Abh. 
K. Akad. Wiss. Berlin 1: 84. 1859. Type: As for E. 


dracunculoides Lam. 
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E. lanceolata Roth, Nov. Pl. Sp. 229. 1821; Sprengel, 
Syst. Veg. 3: 791. 1826; Boiss. in DC., Prodr. 15(2): 140. 
1862, gpro—-syn. 

E. angustifolia auct. non Haw. 1821: Buch.-Ham. ex D. 
Don, Prodr. Fl. Nepal 62. 1825. Type: Nepal, Buchanan s.n. 
(Holotype in BM, Photo!). 

E. hamiltonii Oudejans in Phytologia 67(1): 46. 1989, 
Type: As for E. angustifolia Buch.-Ham. ex D. Don | 

Indian names.  Beng.:  Chagul-putput; Hindi:  Jaichi; 
Punj.: Dondri, Jaunchi. 

Herbs, erect, G1abroug; 20-50 cm highf stems branched; 
branches weak, terete, stramineous. Leaves alternate, 
sessile, linear to l$nenrclanceolate, tapered at base, entire, 
acute, subacute, or optuse at apex, 2-8 by 0.1-0.6 cm; 
 midnerves prominent. Pseudoumbels 3-4-rayed; rays 4-7 cm, 2-5 
times bifid; pseudoumbel leaves 3-4, usually resembling the 
stem leaves or a little broader; ray leaves opposite, linear- 
lanceolate, entire, acute at apex, glabrous. Cyathia 
terminal, solitary on main stem as well as on pseudoumbels and 
rays; involucre campanulate, 2-2.5 by 1.5-2 mm, glabrous 
outside, villous inside; lobes 5, triangular or ovate, 
toothed, hairy; glands 4, transversely oblong, ca 1.5 by 1 mm, 
outer margin slightly wavy, brown, 2-horned. Male florets: 
pedicel ca 2 mm long, filament—artieulate—over—the—pedicel; 
anther > subglobose, transversely dehiscing; bracteoles 
filiform, laciniate, hairy, ca 1.5 mm long. Female floret: 


gynophore ca 3 mm long, glabrous; ovary ca 3 by 3 mm, ovate, 





nculoides Lam. : 


Fig. 55. Euphorbia dracu 


353 
glabrous; styles 3, ca 1 mm long, connate at base, each deeply 
bifid; stigma capitate. Capsules subglobose, ca 4 by 4 mm, 
glabrous. Seeds ovoid, 2-2.5 by 1.5-2 mm, shallowly 
tuberculate, rugulose, dark grey between the whitish ridges 
and tubercles; caruncle minute, greyish, early caducous (Fig. 
55). 

Fl. & Fr. Apr.-May. 

Habitat. In cultivated fields and sandy soils. 

Distrib. INDIA: Andhra Pradesh, Bihar, Gujarat, 
Karnataka, Madhya Pradesh, Maharashtra, Punjab, Rajasthan, 
Uttar Pradesh and West Bengal (Map 10). 

Afghani$tan, Africa, Arabia, Egypt, Iraq, Kuwait, 
Mascarenes and Pakistan f Smith, 1986). 

Pollen grains. Subprolate, 37 x 31 p (Khan, J. 
Palynology 4: 32. 1968); prolate-spheroidal P/E 39/31 p (Anand 
et al. in J. Econ. Tax. Bot. 3: 57. 1982). 

Chromosome No. n - 8 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 218. 1978). 

Ethnobotany. Fruits are used to cure warts by tribals of 
Madhya Pradesh (Mishra & Sahu in J. Econ. Tax. Bot. 5: 792. 


| 1984). 









Notes. A study the protologue of E. angustifolia 







Buch.-Ham. ex D. Don/revealed that yt is conspecific with E. 


dracunculoides Lamy. The specific/epithet ‘angustifolia’ is a 
latter homonym to E. angustifolia Haw. (1812) and hence 


Oudejans 89) changed it to 'hamiltonii'. 
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Specimens examined. INDIA: ANDHRA PRADESH: Krishna Dt., 
Ippur, 11.12.1902, Barber 5223 (CAL, MH);  Godavari agency, 
Kondapudi, 8.12.1902, Barber 5207 (MH); Rajamundry, 5.12.1902, 
Burkill 17814 (BSIM); Godavari Dt., Rajamundry, 29.12.1901, 
Bourne 3290 (CAL); Rajamundry, Jan. 1885, Gamble 15888 (MH, 
BSI); Karimnagar Dt., Kaleswaram, 11.2.1973, Kapoor 70889 
(LWG); East Godavari Dt., Deepa Lanka, 125 m, 10.7.1965, Subba 
Rao 24549 (MH); Nellore, Chintaldevi, 6.1.1920, without 
collector’s name, 16381 (MH). BIHAR: Gaowa, Hazaribagh, 
18.1.1874, Clarke 21434; Durgapur, 23.12.1957, Panigrahi 12139 
(CAL); Muzaffarpur Dt., Feb. 1955, Srivastava 21006; Patna, 
22.12.1957, Srivastava 46680 (LWG). GUJARAT: Daoj Dt., Majo 
pakom, Feb. 1891, Bhawa s.n. (BSI); Cutch, without date, 
Holiazke s.n. (CAL); Jakhan, Jorodibed, Kutch, 10.4.1960, 
Kanodia 62043 (BSI); Mahesana Dt., Dabhla, 28.12.1977, V. 
Singh 5509 (BSJO). KARNATAKA: Bellary, A.R.S. Hagari, 
26.1.1948, Chandrasekara Iyyar 93183; Mysore, Chitradurg, Jan. 
1933, Govindu 1670 (MH); Sholapur, 13.2.1975, N.P. Singh 
129549; Bijapur, Begewadi, 16.8.1976, N.P. Singh 142981 (BSI); 
Chitradurg Dt., Chitradurg, 8.12.1980, Sreenath & Ramesh 
108009; Mysore Dt., near Lalithamahal palace, 13.1.1970, 
Raghavendra Rao 287 (IIS). MADHYA PRADESH: Chanda Dt., 
without precise locality, 23.1.1890, Duthie 9741 (CAL); 
Hoshangabad, Ranipirariya, 5.2.1978, Pant 27223; Ambikapur 
Dt., Khajurindih, 350 m, 15.3.1974, Sengupta 18550 (BSA); 
Chanderi, 26.1.1959, A. Singh 55832 (LWG); Raipur Dt., 


Abhanpur-Dhamteri, 13.1.1976, Varma 23603 (BSA). MAHARASHTRA: 
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Bombay, Worli hills, 28.1.1954, Santapau 17960; Broach, river 
bed, 16.3.1956, Shah 6934 (BLAT); Pune, 1882, Woodrow 17 
(CAL). PUNJAB: Lahore, jan. 1890, Gamble 22503 (DD); Hissar 
Dt., Sarsoudh, 14.1.1962, V.J. Nair 19305 (CAL); Talwadi, 
31.7.1961, N.C. Nair 16210; Jhana, Rewari, 18.3.1962, N.C. 
Nair 20725; Mahendragarh, 5.3.1962, N.C. Nair 20558; 
Yamunanagar, 11.2.1963, N.C. Nair 25288 (BSD); Punjab, without 
proper locality, Thomson s.n. (MH). RAJASTHAN: Pokharan- 
Iavan, 14.3.1959, Jain 49463; Bharatpur Dt., near Bahaz 
village, 19.3.1982, Parmer 8551 (CAL), Ganganagar Dt., Thakuri 
village, 300 m, 12.11.1976, Roy 3854; Banswara, Pipal Khunt, 
24.3.1977, v. Singh 4226 (CAL, BSJO); Jodhpur, Piped, 
1.3.1977, A.N. Singh 3563 (BSJO); Tonk Dt., Deoli, 7.2.1973, 
Shetty 461 (BSJO). UTTAR PRADESH: Rai Bereili, Jhampur, 
12.4.1907, Burkill 27852 (BSIM); Sharanpur, 5.4.1883, Duthie 
s.n. (DD); Gorakhpur, Ramgarh, 25.4.1898, Hursuka 22506 (DD, 
CAL); Allahabad, Garwa, 1.5.1967, Panigrahi 11389; Mirzapur, 
Nirwa village, 13.12.1970, Panigrahi 13840 (BSA); Saharanpur, 
Bilarigarh, 27.4.1935, Raizada s.n. (DD); Nanpara, Bahraich, 
13.2.1959, Rau 8251 (BSA); Saharanpur, Ranipur, Jan. 1901, 
Upendranath Kanjilal 1090 (DD); Lucknow, Chinhat lake, 
15.5.1975, Sundara Raghavan 7511 (BSA); Allahabad, 12.2.1902, 
Watt 14839 (CAL). WEST BENGAL: Howrah Dt., Amtha, 14.3.1964, 
Bennet 642 (CAL); Karisath, 9 miles west, 8.6.1907, Burkill 
28981 (BSIM); Moorshedabad, 23.4.1875, Clarke 26172; Hughli 
Dt., Goghat, 11.3.1902, Nasker 18; Howrah Dt., Ramrajatala ` 


Rly. St., 15.3.1979, Saha s.n. (CAL). 


356 


56. Euphorbia prolifera Buch.-Ham. ex D. Don, Prodr. Fl. 
Nepal. 62. 1825; Hook.f., Fl. Brit. India 5: 264. 1887; 
Duthie, Fl. Gangetic Plain 2: 79. 1911; Bamber, Pl. Punjab 
318. 1916; Collett, Fl. Simlen. 447. 1921; Haines, Bot. Bihar 
Orissa 1: 155. 1925; Blatter, Beautif. Fl. Kashmir 2: 107. 
1928; Mooney, Suppl. Bot. Bihar Orissa 34. 1948; Gupta, Fl. 
Nainital. 312. up JA Smith in Kew Bull. 26: 6. 1972; Murata 
in Acta Phyt. Geobot. 25: 114. 1973; Singh & Kachroo, For. Fl. 
Srinagar 152. 1976; Babu, Herb. Fl. Dehra Dun 459. 1977; Short 
& Vickery in Hara et al., Fl. Pl. Nepal 3: 196. 1982; Shukala 
& Roy in J. Econ. Tax. Bot. 5: 1110. 1984; Naithani, Fl. 
Chamoli 569. Ted Smith in Fl. Pakistan 172: 156. 1986. 
Type: Nepal, Buchanan s.n. (Holotype in BM, Photo !). 

Tithymalus proliferus (Buch.-Ham. ex D. Don) J. Sojak in 
Cas. Nar. Muz. 140: 175. 1972. Type: As for E. prolifera 
Buch.-Ham. ex Don. 

E. cuneifolia Roxb., Fl. Ind. 2: 466. 1832; Hook.f., Fl. 
Brit. India 5: 264. 1887, pre—syn.. Type: Northern part of 
Hindustan, Hardwick s.n. (Holotype in K !). 

E. nepalensis Boiss. in DC., Prodr. 15(2): 157. 1862; 
Aitch., Cat. Pl. Punjab 132. 1869; Hook.f., Fl. Brit. India 5: 
264. 1887, pee=syn. Type: Nepalia 1821 Wallich 7698A (K, 
Photo !); Punjab, Thomson s.n. (CAL !); Punjab, Royle s.n. 
(n.v.); Almora, Madden s.n. (n.v.); Ludhiana, Edgeworth s.n. 
(K, n.v.); Kumaon in Chiring Pass, Strachey s.n. (n.v.) - 


Syntypes. 
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Herbs, annual or biennial, erect, glabrous, up to 50 cm 
high; stems many from a thick rootstock, terete, branched, 
greyish when dry, branches  proliferating below the 
pseudoumbels. Leaves alternate, subsessile, compactly 
arranged, oblong, linear-oblong, oblanceolate, obtuse, rounded 
at base, entire, acute, obtuse or sometimes retuse 2-3 by 0.1- 
1.1 cm, coriaceous, palmati- or triplinerved; nerves distinct, 
pseudoumbels 2-5-rayed; rays unbranched or 1-3 times 
dichotomous, 1-5 cm long; pseudoumbel leaves 2-5, opposite or 
whorled, ovate, ovate-oblong, ovate-lanceolate, shorter than 
stem leaves, but broader, 1-2 by 0.2-1.5 cm, ray leaves 
opposite, Jessi iS smaller, ovate, ovate-oblong, ca 1 by 0.8 
cm. Cyathia terminal, solitary on main stems as well as in 
the pseudoumbels; involucre cupular, sessile or shortly 
pedunculate, ca 4 by 3.5 mm, glabrous or sparsely hairy; 
involucral lobes 5, triangular, toothed or shortly laciniate 
at apical margin; glands 4, transversely ovate, ca 2 by 1 mm, 
slightly denticulate or wavy at outer edge; horns 2, short. 
Male florets: pedicel ca 1 mm long; bracteoles laciniate, 
covering the male florets. Female floret: gynophore ca 3.5 mm 
long; ovary subglobose, 1.5-2 by 1-1.5 mm, velvety; styles 3, 
spreading, connate at base, ca 1.5 mm long, broad towards the 
tip; stigma papillose, bifid. Capsules ovoid, ca 6 by 5 mm, 
smooth. Seeds ovoid, 2.5-3.5 by 1.5-2 mm, rugulose, more dark 
in depressions; caruncle minute, early caducous (Fig. 56). 


Fl. & Fr. Mar.-Aug. 





Fig. 56. Euphorbia prolifera Buch.- Ham. ex D. Don. : a. habit; b. cyathium; c. involucral lobes and glands; d. 
male floret with bracteoles; e. capsule; f. seed. 
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A 
Habitat.  Oeeurs along borders of cultivated fields, in 
open grasslands and forest clearings on red soils. 
Distrib. INDIA: Bihar, Himachal Pradesh, Madhya 


Pradesh, Maharashtra, Punjab and Uttar Pradesh,y Occurrence in 






Himachal Pradesh, / Maharashtra and Punjab are based on 


literature (Map 10 
A'R 

N. Burma, SW. China, Nepal and Pakistan (SER 1986). 

Pollen grains. Subprolate, P/E 44 x 35 y (Khan, J. 
Palyno. 4: 32. 1988). 

Chromosome No. n - 14 (Gill et al. in Cytologia 38: 394. 
1973). 

Ethnobotany. The tender leaves are made into a paste and 
swallowed for abortion and antifertility by Tharus of Uttar 
Pradesh. (First report). 


R- Pali Bas Ans 
Notes. Msually occurs-with—a—perenntel thick rootstock 


and many proliferating sterile shoots with linear leaves. 
Sometimes, after a forest fire or post-harvest fire in 
. i i d e m AK 
cultivated fields, the stem leaves, as well as, pseudoumbel 
leaves and ray leaves become larger in size than the normal 
leaves and their shape changes to ovate or suborbicular in 
stem leaves instead of being oblong. The specimen collected 
from Pithoragarh in Uttar Pradesh by U.C. Bhattacharyya 21095 


(BSD) confirms this observation. 


Specimens examined. INDIA:  BIHAR:  Ranchi & Palamon 


puts, 1000 m, 12.5.1918, Haines 4309 (CAL); Netarhat, without 
date, Paul 80583 (LWG). MADHYA PRADESH: Bagaichy, Kusmi, 


6.3.69, Meher-Homji & Tray s.n. (HIFP); Bilaspur Dt., 
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Pandrapat, 2.4.1965, Panigrahi & Arora 8836 (CAL, BSA); 
Raigarh Dt., Champa, 22.11.1971, Sengupta 165016; Ambikapur 
Dt., Samri, 1010 m, 18.3.1984, Sengupta 18974 (BSA). PUNJAB: 
Salt range, 1879, Aitchinson (CAL, DD); Seti, 16.5.1938, 
Biswas 818 (BSD); Iamsar, 1270 m, June 1893, Gamble 24430 
(DD); Hoshiarpur Dt., Simla-Anandpur, 8.4.1972, Misra 46841 
(BSD); Punjab, without proper locality, Thomson s.n.; Punjab, 
without proper locality, Thomson 25 (CAL).  UTTAR PRADESH: 
Dehra Dun, Rispana, way to Sahasradhara, 30.5.1965, Babu 35268 
(BSD); Dehra Dun, on way to Sahashradara, 8.11.1990, 
Binojkumar 25 (MH); Dehra Dun, way to Sahashradhara, 
31.1.1961, Blactachsryya 12824; Garhwal, Nandkeshri, 1300 m, 
28.4.1967, Bhattacharyya 35141 (BSD); Dehra Dun, April 1881, 
Brandis s.n. (DD); Mothronwala 700 m, 27.6.1958, Dakshni 5536 
(BSD); Tehri-Garhwal, Bamtu valley, 2000-2200 m, 6.5.1898, 
Duthie s.n. (DD); Kumaon, Ranikhet, 2800-3000 m, May 1886, 
Duthie 5950 (CAL); Dehra Dun, 800 m, March 1891, Gamble 22628; 
Dehra Dun, 650 m, April 1893, Gamble 24441 (DD); Kheri, 
16.4.1898, Inayat 22498; Dehra Dun, King s.n.; Dehra Dun, 
Mussorie, 1869, King s.n.(CAL); Dehra Dun, Sept. 1896, 
Mackinnon s.n.; Dehra Dun, New Forest, 7.4.1973, Naithani 


3985; Dehra Dun, New Forest, 24.1.1942, Naithani 15643 (DD). 


57. Euphorbia falcata L., Sp. Pl. 456. 1753; Boiss. in DC., 
Prodr. 15(2): 140. 1862; in Fl. Orient. 4: 111. 1866; Hook.f., 
Fl. Brit. India 5: 263. 1887; Bamber, Pl. Punjab 318. 1916; 


Prokh. in Fl. U.R.S.S 14: 464. 1949; Rechb.f. & Schim.-Czeika 


360 
in Fl. Iran 6: 30. 2964; Khan in Notes Roy. Bot. Gard. Edinb. 
25: 133. 1964; R. Smith in Fl. Pakistan 172: 145. 1986. Type: 
Europe, specimen no. 630.25 (Holotype in LINN Photo !). 

Tithymalus falcatus (L.) Garcke in Klotzsch & Garcke, Fl. 
N. Mitt.-Deutschl. (ed. 4): 292. 1858. Type: As for E. 
falcata L. 

Herbs, annual, erect, glabrous or sparsely hairy, up to 
25 cm high; stems branched or unbranched, stramineous, terete; 
axillary rays less, below the pseudoumbels. Leaves alternate, 
sessile, linear-lanceolate, cuneate at base, entire or 
minutely serrate, acute or acuminate at apex, 0.5-1.2 by 0.1- 
0.5 cm. Pseudoumbels 2-6 rayed; rays 2-5 times bifid; 
pseudoumbel leaves 3-5, whorled, slightly broader than upper 
stem leaves; ray leaves opposite, sessile, deltoid, ovate- 
deltoid, rhombic, cuneate or truncate at base, subentire or 
minutely serrulate, cuspidate-aristate at apex. 0.5-1 by 0.4- 
0.7 cm, green or pale green.  Cyathia axillary or terminal, 
solitary, sessile; involucre turbinate, ca 1 by 1 mm, 
glabrous; lobes very small, triangular, toothed or minutely 
laciniate at margin; glands 4, stalked, oblong, ca 0.3 by 0.2 
mm; horns minute or indistinct. Male florets: pedicels ca 1 
mm long; anthers | subglobose, transversely  dehiscing; 
bracteoles setaceous, laciniate, ca l mm long. Female floret: 
gynophore ca 3 mm long; ovary ovoid, ca 2 by 1 mm, glabrous, 
smooth or slightly wrinkled; styles ca 1 mm long, free from 
base, each bifid at apex. Capsules ovoid, ca 2 by 1.5 mm, 


smooth, brown. Seeds ovoid-quadrangular, ca 1 by 0.7 mm 





Fig. 57. Euphorbia falcata L.: a. portion of stem; b. cyathium; c. capsule; d. seed. 


ARA BIAN 


REFEHCNCES 
International boundary es e =e 
State boundary 





Map 10. Distribution: 
4 E. lathyris L. 
n E. perbracteata Gage 
a E. peplus L. 
e E. maddenii Boiss. 
* E. dracunculoides Lam. 
v E. prolifera Buch.-Ham. ex D. Don 
o E. falcata L. 
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across, transversely furrowed, pale grey; caruncle terminal, 
white, early deciduous (Fig. 57). 

Fl. & Fr. Apr.-Aug. 

Habitat. Gêsang un on sandy soil, rocky hill slopes 
and river banks. Rare. 

Distrib. INDIA: Jammu & Kashmir (Map 10). 

Africa, Afghanistan, Arabia, SW. & C. Asia, C & S. 
Europe and Pakistan. 


Chromosome No. 2n = 36 (Hans in Taxon 22: 595. 1973). 


WAN AAK Awe . i 
Notes. wo specimens 630.25 and 630.26 are—present in!b« 
Linnean herbarium (LINN) as—types—ef this species. Khan 


(1964) lectotypified this species on the specimen no. 630.26. 
It has been confirmed (pers. comm. from LINN) that this 
particular specimen was deposited in Linnean herbarium after 
1753 and hence ineiigibia to be considered as type material. 
Therefore, the other specimen Linn. 630.25 should be 
considered ode 

Specimens examined. INDIA: JAMMU & KASHMIR: Gilgit, 
Minrpia, 17.7.1960, Polunin 6054 (BM); Gilgit, 1885, Giles 
s.n. (DD). 


PAKISTAN: Peshawar, 11.5.1965, Saida Qureshi s.n.(KUH). 


58. Euphorbia kanaorica Boiss in DC., Prodr. 15(2): 154. 
1862; Hook.f., Fl. Brit. Ind. 5: 264. 1887; Stewart, Ann. Cat. 
Vasc. Pl. W. Pak. & Kashmir 450. 1972; Udar & Kachroo, Alpine 
Fl. Kashmir Himalaya 168. 1983; Chowdhery & Wadhwa, Fl. 


A 
Himachal Pradesh 2: 640. 1984; R. Smith in Fl. Pakistan 172: 
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151. 1986. Type: India, Ascent to the Runag Pass, Kinnaur, 
21.8.1847, Thomson 2010 (Lectotype in K, Photo 1). 

Tithymalus kanaoricus (Boiss.) Prokh., Consp. Syst. 
Tithy. Asiae Med. 144. 1938. Type: As for E. kanaorica 
Boiss. 

Herbs, perennial, decumbent or ascending, up to 15 cm 
high, glabrous; stems many, from long slender, wiry root- 
stock, axillary rays not developed. Leaves alternate, shortly 
petiolate or sessile, obliquely-obovate, attenuate at base, 
entire, wavy, usually retuse or emarginate at apex, 0.2-1.1 by 
0.1-0.6 cm, pale green; nerves obscure; petioles 1-2 mm long. 
Pseudoumbels 3-4-rayed, rays 2-3 cm long, 3-4 times bifid; 
pseudoumbel leaves 3-4, whorled, rarely similar to upper stem 
leaves, in size and shape but usually broader; ray leaves 
opposite, sessile, suborbicular, ovate or deltoid truncate at 
base, entire, rounded at apex, 0.2-1 by 0.1-0.5 cm, yellow. 
Cyathia solitary, axillary, or terminal; involucre turbinate, 
2-3 by 1-2 mm; glands semilunar, ca 1 mm long, truncate on 
outer edges, yellow-green; horns 2, minute or indistinct, pale 
coloured. Male florets: pedicels ca 1 mm long, anther 
subglobose. Female floret: gynophore ca 1.5 mm long; ovary 


subglobose, ca 2.5 by 2 mm; styles,%, erect, united at base, 






a l mm long) each shortly bifid. Capsules roundly trilobate, 
3-3.5 by 2-3 mm, smooth or slightly granulate towards keels. 
Seeds ovoid, ca 2 by 1.5 mm, hexagonal, shallowly concave on 


the two ventral facets, the outer facets convex, malleate- 





Fig. 58. Euphorbia kanaorica Boiss. : a. flowering branch; b. cyathium; c. seed. 





Photo 15 


E. kanaorica Boiss. 
Lectotype (K) 








Photo 16 
U. stracheyi Boiss. 


Lectotype (K} 
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puncate, pale- grey; caruncle conical, depressed (Fig. 
Photo 15). 

Fl. & Fr. July-Aug. 

Habitat. On stony slopes and open areas. Rare. 


Distrib. INDIA: Jammu & Kashmir (Map 11). 


Afghanistan and Pakistan. 
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58; 


Notes.  Boissier (1862) cited the specimens from India, 


Himachal-Pradesh;—Kinnaux4,—July—1839, Jacquemont 1491 and 
Kinnaur; 1.8.1847, Thomson 2010 as types. Among. these 
APs miik Bo preh lenga 
Thomson 2010 (K) rs—feund suit and is 
selected here as lectotype. 
A. Kanoyi C2 Boiss 


Boissier (1862) compared this—speeies with E. deflexa/an 


European-Mediterranean species. Whereas J.D. Hooker 


(1887) 


observed that it is close to E. maddenii Boiss., another NW. 


Himalayan species. However it differs from E. maddenii in the 


plant being smaller in. habit, with  obliquely-obovate, 


emarginate leaves. 


Specimens examined. INDIA: JAMMU & KASHMIR: Baltistan, 


Drass Valley, 22.8.1893, Duthie 13715 (CAL); 


Baltistan, 


Lamcham Valley, 3650-4000 m, 28.8.1893, Duthie 13784; 


"without precise locality and date, Bor s.n. (DD). 


Lahul, 


59. Euphorbia rothiana Sprengel in L., Syst. Veg. (ed. 16) 3: 


796. 1826; Wight, Icon. Pl. Ind. Orient. 3: t. 


1864. 


Thwaites, Enum. Pl. Zeyl. 269. 1861; Dalz. & Gibson, 


Pl. 226. 1861; Boiss. in DC., Prodr. 15(2): 


Hook.f., Fl. Brit. India 5: 263. 1887; Nairne, 


156. 


Fl. 


1852; 


Bombay 


1862; 


Pl. 


W. 
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India 290. 1894; Trimen, Handb. Fl. Ceylon 4: 8. 1898; Cooke, 
Fl. Pres. Bombay 2: 569. 1906; Duthie, Fl. Gangetic Plain 2: 
78. 1911; Rama Rao, Fl. Pl. Travancore 356. 1914; Fyson, Fl. 
Nilghiri & Pulney hills 1: 361. 1915; Fischer in Rec. Bot. 
Surv. India 9(1): 159. 1921; Gamble, Fl. Pres. Madras 2: 1278. 
1925; Fyson, Fl. S. Indian Hill Stat. 1: 527, t. 475. 1932; 
Santapau in Bull. Bot. Soc. Bengal 8: 9. 1954; Shah, Fl. 
Gujarat 2: 626. 1978; R. Rao & Razi, Synp. Fl. Mysore 469. 
1981. Rani in Matthew, Fl. Tamilnadu Carnatic 2: 1438. 1983; 
Raju in J. Econ. Tax. Bot. 6: 413. 1985; Chandrab. in Henry et 
al., Fl.Tamil Nadu 2: 229. 1987. Type: As for E. laeta Roth. 

E. laeta Roth, Nov. Pl. Sp. 230. 1821, non Ait. 1789; 
Ramamoorthy in Saldanha & Nicolson, Fl. Hassan Dist. 338. 
1976; Singh, Fl. E. Karnataka 2: 568. 1988. Type: India 
Orientali, Heyne s.n. (Holotype in LE ?  n.v.). 

Tithymalus rothianus (Sprengel) Klotzsch & Garcke in 
Abh. K. Akad. Wiss. Berlin 1: 89. 1859. Type: As for E. 
rothiana Sprengel. 

E. glauca Roxb., Fl. Ind. 2s 473. 1832; Hook.f., Fl. 
Brit. India 5: 264. 1887, pre—syn. 

E. oreophila Miq., Ann. Bot. Ind. 3: 17. 1852; Boiss. in 
DC., Prodr. 15(2): 156. 1862; Hook.f., Fl. Brit. India 5: 264. 
1887, pre-syn.; Sedgwick in J. Bombay Nat. Hist. Soc. 26: 599. 
1919. Type: In Montibus Nilagiri, Peninsulae Indiae 
Orientalis, Metz 1127 (Holotype in U, Photo !). 


E. oreophila Miq. var. pubescens Boiss. in DC., Prodr. 


365 
15(2): 156. 1862, syn. nov. Type: Canara, Metz 807 (Holotype 
in U, Photo !). 

E. oreophila Miq. var. wightiana Boiss. in DC., Prodr. 
15(2): 156. 1862, syn. nov. Type: Nilgiri, Wight s.n. (K ! 
n.V.); Perrottet 1029 (K, n.v.) - syntypes. 

Indian names. Hindi: Chagul putpputi; Mal.:  Nilapala. 

Herbs or undershrubs, perennial, erect, up to 1.5 m high; 
stems hard, terete, dark brown, leaf scars prominent, branches 
many, glabrous or sparsely hairy towards the upper portion. 
Leaves alternate below, crowded below the pseudoumbels, 
linear, elliptic-lanceolate, oblong-elliptic, narrowed at 
base, entire, acute, subacute at apex, 3-7 by 0.5-1.5 cm, 
glabrous; lateral nerves obscure; petioles 2-6 mm long. 
Pseudoumbels 3-6-rayed; rays very—in—tength, 2-10 cm long, 
once or twice dichotomous; pseudoumbel leaves as many as 
pseudoumbels, whorled, elliptic, cuneate at base, entire, 
acute at apex, 3-7 by 0.5-1.6 cm; ray leaves opposite, ovate, 
deltoid, truncate at base, entire, acute, 1-2 by 1-2 cm. 
Cyathia terminal or axillary, solitary; peduncles ca 2 mm 
long, glabrous; involucre campanulate, greenish, glabrous 
outside, villous inside, 3-3.5 by 2-2.5 mm; lobes 5, toothed, 
hairy; glands 4, semilunate, 2-horned, ca 1 by 0.5 mm, 
blackish brown; horns ca 1 mm long, pale brown. Male florets: 
pedicels ca 2 mm long, ciliate; frtament—articutate—ever the 
pedicel ; anther subglobose, transversely dehiscing; bracteoles 
filiform, ciliate, ca 1.5 mm long; peripheral bracteoles 


laciniate, hairy, adnate to involucral cup, ca 2 mm long. 





Fig. 59. Euphorbia rothiana Sprengel : a. portion of stem; b. cyathium; c. male floret with bracteole; d. capsule 
e. seed. 
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Female floret: gynophore ca 5 mm long, glabrous; ovary ca 3 by 
3 mm, glabrous; styles A, 1-2 mm long, deeply bifid; stigma 
capitate. Capsules subglobose, 4-5 by 4-5 mm, smooth. Seeds 
ovoid, ca 3 by 2 mm, smooth, black; caruncle small, hyaline 
(Fig. 59). 

Fl. & Fr. July-Oct. 

Habitat. Occurs in open sunny grasslands and evergreen 
forests at an altitude of above 1000 m. 

Distrib. INDIA: Karnataka, Kerala, Madhya Pradesh, 
Maharashtra and Tamil Nadu (Map 11). 

Chromosome No. n - 18 (Perry in Amer. J. Botany 30: 534. 
1943). 

Ethnobotany. Seeds are used by tribals of Madhya Pradesh 
to remove warts (Misra & Sahu in J. Econ. Tax. Bot. 5: 792. 


1984). 


ben—interpreted—in—_severali—_ways+ This species was first 
described as E, laeta by Roth in 1821. But the specific 
epithet ‘laeta’ is pre-occupied in this genus and Sprengel 
(1826) changed the specific epithet to 'rothiana'. Even after 
Sprengel (1826) many floras continued to treat it as E. 
laeta Roth. 
Fue 40° punk donga 

A-detailed study on the literature-and type photographs 
of E. glauca Rexb. (1832) and E. oreophila Miq. and its varies 
pubescens BoersS. and var. wightiana Boiss. shews-—that lal) are 


wi WK 
conspecific to E. rothiana Sprenget. 
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Boissier (1862) and J.D. Hooker (1887) treated E. 
divergens Klotzsch as a synonym under E. rothiana Sprengel. 
The present studies on the protologue and type of E. divergens 
(t. 18 of Klotzsch & Garcke, Bot. Revise Pr. Waldem 114. 1862) 
showed that it differs in the plants being up to 50 cm high, 
stem leaves ovate, pseudoumbels dichotomous and cyathia 
sessile. In E. rothiana the plant is up to 1.5 m high, stem 
leaves linear, elliptic-lanceolate, pseudoumbels 3-6 rayed and 
cyathia pedunculate. Moreover, Klotzsch (1.c.) proposed E. 


divergens based on Hoffmeister’s collection from Himalayas 


without precise locality.  The—speeimens. aveaijdable—irn—Hdian 
ieee ae T po aaa ng P is distributed only in 
Deccan and Peninsular region and does not occur in Himalayas. 
E. divergens is thus considered here as an imperfectly known 
species. 

Specimens examined. KARNATAKA: Coorg Dt., Bagmas dala, 
16.5.1959, Arora 55259; Mysore, Hemangandi, 8.12.1959, Ahuja 
65672 (BSI); Mysore, Coorg, 29.10.1976, Banerjee 11630; 
Bababudan hills, Santaveri, 1800 m, Oct. 1908, Meebold s.n.; 
Mysore, without precise locality, 1080 m, Nov. 1908, Meebold 
10371 (CAL); Mysore, Devagiri betta top, 17.4.1962, A.S. Rao 
80022; Mysore Dt., Tondaikerekan base, Malki betta, 27.4.1962, 
A.S. Rao 80381 (CAL, BSI); Chickmangalura Dt., Bababudan 
hills, 1200 m, 6.10.1979, Saldanha 9598 (IIS); North Canara, 
1888, Talbot S.n. (BSI); Bababudan hills, 6.8.1893, Talbot 
2345 (BSI, CAL); Coorg Dt., Pattikeat, Bhagamandk karite, 950 


m, 23.11.1976, Yoganarasimhan 2303 (CCRIMH). KERALA: Munnar, 
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Lakshmi estate, 1500 m, 12.9.1968, Deb 30788 (MH); Devicolam, 
26.12.1938, Philip s.n. (TBGT); Devicolam, Dec. 1910, Meebold 
13376 (CAL); Idukki Dt., Munnar, 19.2.1957, Puri 15128 (BSI); 
Kottayam Dt., Kandalloor forest, 2000 m, 24.1.1964, Sebastine 
18434; Idukki Dt., Devicolam, Rajamally, 1950, 2.2.1970, 
Shetty 31772 (MH). MAHARASHTRA: Panchagani, 16.11.1962, 
Bhide 1074 (BSI); Mahabaleshwar, Madhukosh, 28.12.1950, Bole 
S.n. (CAL, LWG); Mahabaleshwar, without date, Cooke s.n. (DD); 
Poona, Bhimasankar road, 8.10.1962, Janardhanan 81665 (CAL); 
Satara Dt., without proper locality, 4.11.1962, Panigrahi 
11770; Poona Dt., Kondavel, 22.3.1907, Ryan 1176 (BSI); Poona 
Dt., Lohagad, Oct. 1918, Santapau 27515; Mahabaleshwar, 
26.12.1957, Santapau 2214; Mahabaleshwar, 21.12.1962, Shah 
10623 (BLAT).  TAMIL NADU: Salem Dt., Kolli hill, 1200 m, 
17.4.1977, Arokyaswamy 7690 (RHT); Nilgiri Dt., Naduvattom, 
Chinchona plantation, 1900 m, 12.11.1959, Balakrishnan 9706 
(CAL); Madurai Dt., Sirumalai, 1869 m, Beddome s.n. (MH); 
Ooty, Shola, 14.11.1937, Bor s.n. (DD); Madurai Dt., 
Shenthadikanal to  Pulneys, 1.6.1897, Bourne 232 (MH); 
Coimbatore Dt., Pollachi, Shola, 1600 m, 5.12.1905, Fischer 
724; Nilgiri Dt., Kinnacoorie, 1700 m, 14.2.1910, Fischer 1720 
(CAL); Coonoor, 2000 m, 25.4.1883, Gamble 1128 (DD); Nilghiri 
Dt., Rallia, 2250 m, Oct. 1883, Gamble 13138 (CAL); 
Kannyakumari Dt., Muthukuzhivayal, 1500 m, 25.3.1981, Henry 
70636 (CAL, MH); Ooty, April 1920, Mc Cann 50073 (BLAT); Salem 
Dt., Namakkal, Kolli hills, 1300 m, 20.4.1978, Mohanan 13186 


(CAL, RHT); Nilghiri, 3200 m, 5.1.1958, Raizada 26144 (DD); 
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Kodaikanal, 30.12.1972, Rajappan (UCT); Nilgiri Dt., Bengal 
Matten, 22.5.1957, Sebastine 3324; Coimbatore, Vellingiri top, 
1700 m, 10.4.1960, Shetty 10372 (MH); Naduvattom, 23.11.1960, 
Thanikaimoni 46 (LWG); Tirunelveli Dt., Kalakkad R.F., 1300 m, 


22.9.1967, Vajravelu 29243 (MH). 


60. Euphorbia osyridea Boiss., Diagn. Pl. Or. Nov. ser. 1, 
1(7): 87. 1846 & in DC., Prodr. 15(2): 107. 1862; Reichb.f. & 
Schim.-Czeika.—in-Fl. Iran tf 2I. 1964;-Stewart, Ann. Cat. Vas. 
Pl. W. Pak. & Kashmir 451. 1972; 4R. Smith in Fl. Pakistan 
172: 126. 1986. Type: Iran, Aucher-Eloy 5298 (Holotype in P 
1; Isotypes in G & K n.v.). 

E. lateriflora Jaub. & Spach., Illus. Pl. Or. 2: 41, t. 
130. 1845, non Schum. & Thonn. 1827; R. Smith in Fl. Pakistan 
172: 127. 1986, pro syn. | 

Tithymalus osyrideus (Boiss.) J. Sojak in Cas. Nar. Muz. 
140: 175. 1972 . Type: As for E. osyridea Boiss. 

Herbs, erect or decumbent, up to 1 m high, glabrous or 
tomentellous, glaucous; stems many, arising from a thick woody 
rootstock. Leaves alternate, subsessile, linear-lanceolate, 
tapering at base, entire, acute at apex, 1-5.5 by 0.1-0.5 cm. 
Pseudoumbels 5-rayed; pseudoumbel leaves whorled, sessile, 
elliptic-oblanceolate, 1-3 by 0.5-0.8 cm; ray leaves opposite, 
sessile, ovate-deltoid to ovate-rhombic, 7-8 by 7-8 mm, 
obtuse, rounded-truncate.  Cyathia solitary, terminating the 
main and lateral shoots and in the forks of the pseudoumbel 


dichotomies; glands trapezoidal, truncate and pectinate- 





Fig. 60. Euphorbia osyridea Boiss. : a. portion of stem; b. cyathium; c. male floret with bracteoles. 
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lacerate or  crescentic, shortly and broadly  2-horned, 
yellowish green or ochreaceous or orange. Male florets: 
pedicel ca 1.5 mm long, anther subglobose. Female floret: 
gynophore ca 1.5 mm long; ovary rounded, subrounded, 3-4 by 
2.5-3 mm; styles 3, ca 2.5 mm long, connate up to above 
middle, each bilobate. Capsules rounded-trilobate 4-4.5 by 
4.5-5 mm, smooth, TERT or tomentellous. Seeds obovoid- 
cylindric, ca 3 by 2 mm, smooth, pale grey OF whitish; 
caruncle petasiform, ca 1 mm diam. (Fig. 60). 

Fl. & Fr. Mar.-July. 

Habitat.  Oecurs kn rocky hills, in limestone gorges in 
gravelly sand and stream beds, in sandy clay soil, at an 
altitude of 1070-2200 m. 

Distrib. INDIA: Jammu & Kashmir (Based on literature 
only) (Map 11). A 

Afghanisthan, Iran and Pakistan fa. Smith, 1986). 

Notes. No specimen of this species could be found in any 
of the Indian herbaria.4.R. Smith (l.c.) cited a few specimen 
collected from Gilgit area of Jammu & Kashmir. Description 
given here is mainly that of A-R. Smith (1986) and a specimen 
received on loan from KUH. 

Specimen examined. PAKISTAN: Chitral, 5 km from Gavem 


chashma on way to Avrik, Ghafoor & Omer 2617 (KUH). 


61. Euphorbia thyrsoidea Boiss. in DC., Prodr. 15(2): 164. 
1862; Hook.f., Fl. Brit. India 5: 265. 1887; Khan in Notes 


Roy. Bot. Gard. Edinb. 28: 154. 1964; Stewart, Ann. Cat. Vasc. 
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Pl. W. Pak. & Kashmir 454. 1972; Chowdhery & Wadhwa, Fl. 
Himachal Pradesh 2: 643. vind. Smith in Fl. Pakistan 172: 
159. 1986. Type: NW. Himalaya, Jacquemont 486 (Holotype in 
P, Photo !). 

Tithymalus thyrsoideus (Boiss.) J. Sojak in Cas. Nar. 
Muz. 140: 177. 1972. Type: As for E. thyrsoidea Boiss. 

E. swatensis Kitamuru in Acta Phytotax. Geobot. 19: 99. 
1963; R. Smith, Fl. Pakistan 172: 159. 1986, pro syn. 

Herbs, perennial, up to 50 cm high, glabrous; stems 
erect, many from a thick woody rootstock, branches many, 
closely arranged below the pseudoumbels giving a thyrsiform 
appearance, weak, slender. Leaves sessile, alternate- 
lanceolate, rounded, cuneate or attenuate at base, entire to 
subentire, acute, subacute at apex, 2-9 by 0.7-1.5 cm, 
glabrous, penninerved. Pseudoumbels 5-8 (-11)-rayed, rays 
once bifid.  Pseudoumbel leaves 5-8, whorled, ovate, ovate- 
lanceolate, 1-2 by 0.5-1 cm; ray leaves opposite, ovate- 
deltoid, rounded or truncate at base, entire, acute, subacute 
at apex, 0.7-1.2 by 0.7-1.3 cm. Cyathia terminal, solitary, 
subsessile, involucre turbinate, ca 3 by 3 mm, glabrous; lobes 
5, broadly oblong, toothed at apical margins, glabrous; glands 
4, semilunar, rounded on the outer edge, 2-horned, ca 2 by 1 
mm, red or purple; horns ca 1 mm long, arising from corners of 
the glands, pale in colour. Male florets:  pedicels ca 2 mm 
long; anthers subglobose, transversely dehiscing; bracteoles 
filiform, ca 4 mm long, glabrous. Female floret: gynophore ca 


4 mn long; ovary subglobose, ca 1.5 by l mm, glabrous; styles 





Fig. 61. Euphorbia thyrsoidea Boiss. : a. upper portion of stem; b. cyathium. 
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3, ca 2 mm long, connate below the middle, each deeply bifid; 
stigma capitate. Capsules not seen (Fig. 61). 
Fl. & Fr. May-Aug. 
Habitat. In sunny meadows, 2590-2740 m. Rare. 
Distrib. INDIA: Kashmir.  Endemic (Map 11). 
Notes. It—is-—rare. and-—endemic to Jammu & Kashmir. 


Boissier (1862) ptaced.the—present—species under the. sect. 
A Mgusot oka 
Esulae—and stateg that I i is allied to E. iberica 


Boiss. and E. agraria M. Bieb. of Persia and Asia minor 
respectively. 
Specimens examined. INDIA: JAMMU & KASHMIR: Pahalgam, 


2400 m, 10.6.1958, Thapliyal 26494 (DD). 


62. Euphorbia boissieriana (Woron.) Prokh. in Fl. U.R.S.S. 
14: 445. 1949; Reiehb-f.—&—Sehim.-Czeika— infi- ärar 6: 42. 
1964; Stewart, Ann. Cat. Vasc. Pl. W. Pak. & Kashmir 447. 
1972; R. Smith in Fl. Pakistan 172: 161. 1986. Type: As for 
Tithymalus boissierianus Woron. 

Tithymalus boissierianus Woron., Herb. Fl. Cauc. 479. 
1931. Type:  U.S.S.R., Caucasus, Georgia, near Tiflis, G. 
Wornow 479 (Holotype, in L.E. n.v.). 

Euphorbia virgata Waldst. & Kit. var. orientalis Boiss. 
in DC., Prodr. 15(2): 160. 1862; Prokh. in Fl. U.R.S.S. l4: 
445. 1949, mro-—syn. 

Herbs or undershrubs, perennial, glaucescent, up to 1.5 
m high; roostock cylindric, stems few, erect, ribbed, axillary - 


rays 4-8 (-16) 2-9 cm long. Leaves shortly petiolate, 
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lanceolate or linear-oblong, entire, slightly incurved at 
margin, obtuse, mucronulate at apex, 3-8 by 4.5-13 mm, paler 
beneath.  Pseudoumbels 7-14-rayed; rays 1.5-10 cm long, 2-3 
times dichotomous; pseudoumbel leaves as many as pseudoumbels, 
sessile, oblong-ovate or oblong-elliptic, rounded or slightly 
cordate at base, more or less truncate or rounded at apex, 
1.3-2.8 by 0.3-0.8 cm; ray leaves 2, triangular or rarely 
rhombic-triangular, obtuse, entire, 6-13 by 8-12 mm, slightly 
yellowish. Cyathia terminal solitary, involucre campanulate, 
ca 3 by 3 mm, glabrous outside; lobes ovate-dentate; glands 
bicornute; horns, linear-spathulate, longer than the width of 
the glands; styles 3, connate for one-third, 1.5-2 mm long, 
bifid at apex. Capsules depressed-globose, 4.5-5 by 5.5-6 mm, 
deeply trisulcate, smooth. Seeds ovate-orbicular, later 
rostriform, appendaged. 

Fl. & Fr. May-June. 

Habitat. Mountain slopes, fallow lands, at an altitude 
of 3000-3400 m. 

Distrib. INDIA: Jammu & Kashmir (based on literature 
only) (Map 11). 

S.W. & Central Asia (R. Smith, 1986). 

Notes. NO specimen of this species could be seen in any 
Indian Herbaria. R. Smith (1986) cited one specimen collected 
from Gilgit, Gulbar by G.M. Giles, based on which this species 
is included here and the description provided here is adopted 


from the Flora of U.R.S.S. 1949. 
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63. Euphorbia pamirica Prokh., Sist. Obz. Moloch. Sr. Az. 
198. 1933 & in Fl. U.R.S.S. 14: 438. 1949; Stewart, Ann. Cat. 
Vas. Pl. W. Pak. & Kashmir 451. 1972/5. Smith in Fl. Pakistan 
172: 162. 1986. Type: U.S.S.R., Tadzhik S.S.R., Pamirplai, 
Shugnan, nr. Vodzh, 28 July 1913, Tuturin 66 (Holotype in LE, 
n.v.). 

Herbs, erect, perennial, bluish-glaucous, up to 60 cm 
high; root cylindrical, vertical or obliquely descending; 
stems few, terete, below with sterile branches, with fertile 
axillary rays above. Leaves linear-elliptic or rarely 
subulate, rounded or rarely subcordate at base, entire, 
acuminate at apex, 1.5-5 by 0.2-0.4 cm; midnerve prominent; 
pseudoumbels 8-ll-rayed; rays once dichotomous; pseudoumbel 
leaves as many as pseudoumbels, elliptic or linear-oblong, 
entire, rounded or rarely cuspidate at apex, 1-15 by 2-5 mm; 
ray leaves triangular or orbicular-reniform, 5-8 by 6-11 mm. 
Cyathia terminal, solitary; involucre campanulate, 3-4 by 3-4 
mm, glabrous; lobes orbicular, fimbriate; glands crescent- 
shaped, bicornute; horns spathulate, obtuse; styles 3, 1-1.5 
mm long, connate up to middle, rarely bifid. Capsules ovoid, 
truncate, ca 3 mm long, trisulcate, shiny, smooth. Seeds 
ovate, ca 2.5 mn long, smooth, whitish with brown-spotted; 
caruncle disciform, short-stalked. 

Fl. & Fr. May-July. 

Habitat. Occurs in stony slopes in subalpine belt, 2900- 


3700 m. Rare. 
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Distrib. INDIA: Jammu & Kashmir (based on literature 
only) (Map 11). 
C. Asia, Pakistan R Smith 1986). 
Notes. NO specimen of this species is available in any 
of the Indian Herbaria. Included here on the basis of the 


specimen from Gilgit as cited by/R. Smith, 1986. 


Section 3. TITHYMALUS 

Euphorbia L. subg. Esula Per. sect. Tithymalus Roeper. 
Type:  Euphorbia helioscopia L. 

Euphorbia L. sect. Tithymalus Roeper in A.P. De Candolle, 
Syn. Pl. Fl. Gall. 412. 1828; Koch, Syn. Fl. Germ. Helv. 627. 
1837. Type:  Euphorbia helioscopia L. 

Euphorbia L. sect. Helioscopia (Roeper) Godron in Grenier 
& Godron, Flore de France 3: 76. 1855. Type: E. helioscopia 
L. 

Euphorbia L. sect. Tithymalus (Scop.) Boiss. subsect. 
Galarrhoei Boiss. in DC., Prodr. 15(2): 113. 1862; Hook.f., 
Fl. Brit. India 5: 258. 1887. 

Euphorbia L. sect. Helioscopiae Krombach, Flore du 
grandudchi de Lexembourg 395. 1875. Type: Euphorbia 
helioscopia L. 

Herbs or subshrubs; stem leaves alternate, sessile or 
petiolate, usually serrate; pseudoumbel—teaves whorted; ray 
leaves usually ternate.  Cyathia terminal, solitary; glands 


rounded or transversely oblong; horns absent. Ovary 
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papillate, granulate or rarely smooth. Capsules densely or 
sparsely warted or smooth. Seeds usually smooth, carunculate. 

Distrib.  Mainly in temperate regions of Asia, Africa, 
Europe and introduced into New World; ca 150 species in the 
world and 15 species in India, the majority are endemic. 

Key to the species 
la. Plants ascending or decumbent, less than 20 cm high.. 2 
b. Plants erect, more than 20 cm high (except E. luteo- 

viridis s so p XL ow VxS wo 4 924 e Me a CES US n, tL, wo G 
2a. Pseudoumbel leaves much larger than stem leaves; 

involucre saucer-shaped; gynophore more than 0.5 cm long 

"P E 64. E. tibetica 

b. Pseudoumbel leaves almost equal as stem leaves; involucre 

campanulate or turbinate, gynophore 0.5 cm or less . . . 

oue yo dk, gt ccs apt eh oa iiU Denali e Us eic eft rer TRU e 3 
3a. Ray leaves opposite, capsules more than ca 5 mm across. 

IPS 65. E. thomsoniana 

b. Ray leaves ternate, capsules less than 5 mm across.. 

e oU cu WAS Wn caede Uode ce dou 4 
4a. Leaves oblong or obliquely-oblong, capsules densely 

warted . . es s s e s è so 66. E. micractina 
b. Leaves neither oblong nor obliquely-oblong; capsules 

smooth or minutely granulate . . . . . . 5 
5a. Leaves petiolate; ray leaves reniform; styles free from 

base . . . . ee ee ees 67. E. sharmae 
b. Leaves sessile; ray leaves obovate; styles connate up to 


middle 4 . ase x s w 68. E. stracheyi 


6a. 


7a. 


8a. 


9a. 


lla. 
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Leaves spathulate to obovate-spathulate; cocci clearly 
veined . . . . . . 69. E. helioscopia 
Leaves other than spathulate or obovate-spathulate; veins 
obscure on Cocci Wu . s e e e e d wi. 7 
Leaves obtuse, subobtuse at apex; capsules densely warted 
gr el ok, de mee do p dec gaan 70. E. cornigera 
Leaves acute, apiculate at apex; capsules smooth or 
sparsely warted . . . . s s s so s e o 8 
Axillary rays absent; pseudoumbel rays less than 2 cm 
long n e n OR Rca X Ies 71. E. jacquemontii 
Axillary rays present; pseudoumbel rays usually more than 
2: Cm Long e he A a aa ao gan e aa te i E ag Na ai a a 9 
Plants annual, glands peltate; capsules purple ..... 
SUR VÉ Cin: NANG aa lje Bio vac “oe ae 72. E. peltata 
Plants perennial; glands not peltate; capsules yellow. . 
UL ey a ia la ETE 10 
Leaves linear to oblanceolate, lanceolate, elliptic- 
lanceolate, cuneate or attenuate at base, styles more 
than 3 mm long . < eso aoa s s x 11 
Leaves ovate, ovate-elliptic, rounded at base, styles 
less than 2.5 cm long . & 4 s s o s e s a o 14 
Leaves usually more than 3 cm broad, puberulous on upper 
surface or at least midrib; cyathia ca 6 by 10 m... 
"de o E E E na Nan E 73. E. wallichii 
Leaves less than 2.5 cm broad; upper surface quite 


glabrous; cyathia less than ca 5 by 6 m.... 12 
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12a. Leaves petiolate; ovary smooth. . 74. E. sikkimensis 
b. Leaves sessile or subsessile; ovary papillate. . . 13 
13a. Leaves less than 5 cm long; ray leaves 1.5 by 1 cm; 
styles free from base . . 75. E. khasyana 

b. Leaves more than 5 cm long; ray leaves 2 by 1.5 cm; 
styles connate up to middle . . . . . œ 76. E. donii 

14a. Rootstock thick; branches villous; glands 5 . . . . . ... 
T pL ME 77. E. luteo-viridis 

b. Rootstock slender; branches glabrous; glands 4 . . . . .. 


v^ oue d odw^AUS IS We odes d oo na 78. E. cashmeriana 


64. Euphorbia tibetica Boiss. in DC., Prodr. 15(2): 114. 
1862; Hook.f., Fl. Brit. India 5: 260. 1887; Blatter, Beautif. 
Fl. Kashmir 2: 109. 1928; Prokh. in Fl. U.R.S.S. 14: 385; 
1949; Kachroo et al., Fl. Ladakh 143. 1977; Dhar & Kachroo, 
Alpine Fl. Kashmir Himalaya 250. 1983; Chowdhery & Wadhwa, Fl. 
Himachal Pradesh 2: 642. 1984; R. Smith in Fl. Pakistan 172: 
132. 1986. Type: India, Himachal Pradesh, Spiti, Dankhar, 
2.9.1847, T. Thomson s.n. (Lectotype in K, Photo !). 
Tithymalus tibeticus (Boiss.) Prokh., Consp. Syst. Tithy. 
Asiae Mediae 59: 1933. Type: As for E. tibitica Boiss. 
Galarhoeus tibeticus (Boiss.) Prokh. Tr. Kuibyschevsk, 
Bot. Sada 1: 26. 1941. Type: As for E. tibetica Boiss. 
Indian name.  Johar: Dud Bug 
Herbs, perennial, ascending or decumbent, somewhat 
fleshy, up to 20 cm high, glabrous; stems many from a 


tapering, woody rootstock; branches many, proliferating. 


379 

Leaves alternate, subsessile, Sites ewe bene: Plnearcoblong 
or narrowed at base, entire or serrate towards the apex, 
obtuse or acute at apex, 0.2-1.5 by 0.1-0.3 cm; petioles ca 1 
mm long; pseudoumbels 2-3-rayed; rays dichotomous, 
proliferating; pseudoumbel leaves 2-3-whorled, distinctly 
larger than stem leaves, obliquely oblong, ovate-lanceolate, 
obtuse at base, serrate, obtuse, subacute at apex, 0.5-2 by 
0.2-0.5 cm; nerves indistinct; ray leaves opposite, smaller 
than stem leaves. Cyathia axillary, solitary, shortly 
pedunculate, purple; peduncle ca 2 mm long; involucre saucer- 
shaped, ca 3 mm wide and ca 2 mm long; involucre lobes 5, 
triangular, acute towards the apical margins; glands 4, 
transversely oblong, rounded on the outer edge, brownish 
black. Male florets: pedicel ca 2 mm long, filament 
articulate—over-thH8-pedíccl; anther subglobose, transversely 
dehiscing; bracteoles setaceous, ca 2 mm long. Female floret: 
gynophore 0.5-1 cm long; ovary ca 2 by 2 mm, glabrous; styles 
free from base, ca 1 mm long. Capsules 3- 5 mm across, 
smooth. Seeds oblongoid, ca 2.5 by 1.5 mm, smooth, grey; 
caruncle small, terminal, conical (Fig. 62). 

Fl. & Fr. Jan.-Sept. 

Habitat. Stony slopes and exposed rocky areas, in very 
dry places in alpine deserts, 2500-5500 m. 

Distrib. INDIA: Himachal Pradesh and Jammu & Kashmir. 

The distribution ef—thts—spectes for the—state—of 


Himachal Pradesh 4§ based on literature only “(Map 1 





Fig. 62. Euphorbia tibetica Boiss. : a. habit; b. cyathium; c. portion of involucre showing lobes and glands; d. male 
floret with bracteole; c. capsule; f. seed. 
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W. China, Soviet Central Asia, W. Tibet, Pakistan (R. 
Smith, 1986). 
Ethnobotany. A nutritious herb for cattle. The milky 
latex is useful in nausea (Rawat & Pangtey in J. Econ. Tax. 
Bot. 11: 142. 1987). 


Notes. Boissier (1862) cited the specimens, Spiti, 


Dankhar, — 29-1847, Thomson  s.n.;  Kinnaur;— July- 1830, 
Jacquemont 1949 and Tcbet, Lapthal, 5000 m,1843, Strachey & 


Winterbottom 6 as types of this species. It is found that the 
Specimen from Himachal Pradesh, Spiti, Dahkhar, 2.9.1847, 
Thomson s.n. (K) is the most suitable to serve as type, and 
hence selected here as lectotype and its duplicate specimen 
(P) is considered as Isolectotype. 

E. tibetica extends its distribution from Soviet Central 
Asia, W. Tibet to Western China, and ends in NW. Himalaya. 
This species has no close allies in India. The main 
characteristic features are the long, narrow, woody rootstock; 
fleshy leaves; solitary subpedunculate cyathia; saucer-shaped 
involucre and the long gynophore. 

Specimens examined. INDIA: KASHMIR: Baltistan, 3800- 
4000 m, 5.7.1892, Duthie s.n.; Baltistan, 4000-4350 m, 
9.7.1892, Duthie s.n.; Baltistan, 3800-4000 m, 30.6.1892, 
Duthie 11686; Hazara, NWFP, Dusai to Chialm, 1200 m, 7.8.1955, 
Nasir & Webster 6390; Ladakh, Peng Pupshu, 4600 m, 3.9.1970, 
Bhattacharyya 40992; Ladakh, Khaltse, 3400 m, 16.9.1970, 
Bhattacharyya 41179 (BSD); Ladak, Kangi, 3500-4000 m, July 


1905, Meebold 2391 (CAL); Rohtak Dt., Bahadurgarh, 11.8.1962, 
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V.J. Nair 21660 (BSD); Ladak, way from Shyok to Durbuk, 4500 
m, 31.8.1975, Vishwanathan 55072; Ladak, Khalsi-Sarpole Road, 
2700 m, 26.7.1976, Wadhwa 59221; Ladak, Mahoophu, 4500-5300 m, 
8.8.1976, Wadhwa 59661 (BSD). 
PAKISTAN: Baltistan, 4000 m, 15.8.1940, Stewart 20699; 
Kasurmik to Doghani, 16.8.1940, Stewart 20782 (DD). 


TIBET:  Lalpahar, 1.8.24, Champion 74 (DD). 


65. Euphorbia thomsoniana Boiss. in DC., Prodr. 15(2): 113. 
1862; Hook.f., Fl. Brit. India 5: 260. 1887; Blatter, Beautif. 
Fl. Kashmir 2: 109. 1928; Dhar & Kachroo, Alpine Fl. Kashmir 
Himalaya 250. 1935: a, Smith in Fl. Pakistan 172: 138. 1986. 
Type: Kashmir, Baltistan, Maten, NE of the Zoji pass, 
26.9.1848, T. Thomson s.n. (Holotype in K, Photo !). 

Tithymalus thomsonianus (Boiss.) J. Sojak in Cas. Nar. 
Muz. 140. 177. 1972. Type: As for E. thomsoniana Boiss. 

Indian name. Kash.: Hirtiz. 

Herbs, perennial, ascending or decumbent, usually 
glabrous, less than 20 cm high; stems many from a thick, woody 
rootstock, sometimes reddish, unbranched or rarely branched. 
Leaves alternate, sessile, ovate, ovate-elliptic, rounded, 
obtuse at base, entire at margin, acute at apex, 1.5-2.5 by 1- 
1.5 cm, chartaceous; nerves not distinct; pseudoumbels 3-5 
(rarely 6)-rayed; rays 1-5 cm long, unbranched or dichotomous; 
occasionally the rays do not develop or are aborted into a 
solitary cyathium; pseudoumbel leaves ovate, ovate-elliptic, 


3-6-whorled, rounded at base, entire at margin, obtuse at 
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apex, 2-3 by 1.5-2 cm, glabrous; ray leaves opposite, ovate, 
rhombic-ovate or suborbicular, 1-2 by 0.7-1 cm. Cyathia 
solitary, terminal;  peduncle ca 1 cm long; involucre 
turbinate, glabrous outside, sparsely hairy inside, 4-5 by 3-4 
mm; lobes oblongoid, hairy; glands 4, stalked, oblong, rounded 
at apex, ca 2 by 1 mm, pale red when mature. Male florets: 
pedicel ca 3 mm long; anther subglobose, transversely 
dehiscing. Female floret: gynophore ca 2 mm long; ovary 
ovoid, ca 3 by 2.5 mm, granulated when young, subgranulated 
long,(shortly bifid, stigma capitate. Capsules subglobose, 6- 
9 mm across, minutely granulate. Seeds ovoid, 2.5-4 by 2-3.5 
mm, pale grey; caruncle opconical subterminal (Fig. 63). 

Fl. & Fr. May-Sept. 

Habitat. In open stony slopes along river valleys, among 
bushes and on waste lands at an altitude of 2000-4000 m. 
Rare. 

Distrib. INDIA: Jammu & Kashmir (Map 12). 

Afghanistan, Pakistan and Soviet Central Asia (R. Smith, 
1986). 

Ethnobotany. The crushed root-stocks are used by the 
natives of Kuram as detergents for washing the hair, and when 
boiled, are given as purgative (Caius in J. Bombay Nat. Hist. 
Soc. 40: 268. 1938). 

Notes. Boissier (1862) mentioned the type locality as 
'Tibet occidentalis', but the place indicated on the type 


specimen, 'Zoji pass' is in Ladak-Kashmir. 





Fig. 63. Euphorbia thomsoniana Boiss. : a. habit; b. cyathium; c. male floret; d. capsule; e. seed. 


383 

Specimens examined. INDIA: JAMMU & KASHMIR: Ladak, 
Drass, 2900 m, 17.9.1970, Bhattacharya 41223; Ladak, Matyan, 
3200 m, 3.8.1980, Bhattacharya 71313 (BSD); Baltistan, Shinge 
Valley, 3800-4000 m, 5.7.1892, Duthie s.n.; Baltistan, 
Chaltianinala, 3300-3600 m, 27.8.1893, Duthie 13826; Gilgit, 
Kala Pass or Pani, 3750, 1885, Giles 174; Kashmir, Burzil in 


Gurais, 28.6.1847, Winter- bottom 638 (CAL). 


66. Euphorbia micractina Boiss. in DC., Prodr. 15(2): 127. 
1862; Hook.f., Fl. Brit. India 5: 261. 1887; Stewart, Ann. 
Cat. Vas. Pl. W. Pakistan & Kashmir 450. 1972; Dhar & Kachroo, 
Alpine, Fl. Kashmir Himalaya 168. cre Smith in Fl. 
Pakistan 172: 138. 1986. Type: Kashmir, Punch, Muzaffarabad 
and Pirpanjal, April-May 1831, V. Jacquemont 558 (Holotype in 
P, Photo !). 

Tithymalus micractinus (Boiss.) J. Sojak in Cas. Nar. 
Muz. 140: 174. 1972. Type: As for E. micractina Boiss. 

Herbs, ascending, less than 20 cm high, puberulous; stems 
many from slightly thickened rootstock, code. 
axillary rays 2-3, slender. Leaves sessile, alternate, 
oblong, obliquely-oblong, cuneate or rounded at base, entire 
to minutely denticulate towards the apex, obtuse at apex, 1-2 
by 0.5-0.6 cm; midrib prominent,  puberulous beneath. 
Pseudoumbels 3-5-rayed; rays 1-1.5 cm long, unbranched or 
rarely 3-fid; pseudoumbel leaves 3-5, whorled, elliptic to 
elliptic-oblong, 1-2 by 0.4-0.7 cm; ray leaves in ternate, 


broadly ovate to rhombic, cuneate or truncate at base, entire 
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Fig. 64. Euphorbia micractina Boiss. : a. habit; b. cyathium with ray leaves; c. capsule; d. sced. 
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at margin, obtuse or subacute at apex. Cyathia sessile, 
solitary; involucre turbinate, ca 2.5 by 2 mm; lobes 
triangular, denticulate at margin; glands 4, oblong, 1-1.5 by 
0.5-0.7 mm, rounded at outer edges. Male florets: pedicels ca 
2 mm long; anther subglobose, transversely dehiscing. Female 
floret: gynophore 1.5-2 mm long; ovary subglobose, covered 
with conical papillae; styles 3, ca 1 mm long, connate up to 
middle, each shortly bifid. Capsules globose, ca 3 by 3 mm, 
covered with dense reddish warts. Seeds ovoid, ca 2 by 1.5 
mm, granulate, brown; caruncle depressed, greenish (Fig. 64). 

Fl. & Fr. June-Aug. 

Habitat. In grassy slopes at an altitude of above 3000 
m. Rare. 

Distrib. INDIA: Jammu & Kashmir. Endemic (Map 12). 

Notes. This species is rare and endemic to Jammu & 
Kashmir.  R. Smith (1986) doubts that it is a high altitude 
form of E. cornigera/cognata complex. 6¢ esun UM Mee "^ 

Chavacds Rim reve edthe 
Erom-the present studies it is-concleded that "'hough ft = 
is allied to E. cornigera Boiss, it can be differentiated by 
its ahorros uobae. less number of pseudoumbels and granulated 
seeds. 

Specimens examined. INDIA:  JAMMU & KASHMIR: Apharnat, 
above Gulmarg, 3000 m, 2.6.1892, Duthie 17330 (CAL, DD); 
Gilgit Road, Deosai plains, Mirpanzil pass, 28.7.1940, Stewart 
19975; Mirpanzil pass, Chota Deosai, 3330 m, 28.7.1940, 


Stewart 19919 (CAL). 
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67. Euphorbia sharmae U. Bhattacharyya in Bull. Bot. Soc. 
Bengal 21: 33. 1967; Naithani, Fl. Chamoli 569. 1985. Type: 
Uttar Pradesh, Chamoli Dt., Hemkund lake area, 4500 m, 
17.8.1963, U.C. Bhattacharyya 29488 A (Holotype in BSD!), U.C. 
Bhattacharyya 29488 B-H (Isotypes in BSD & K 1). 

Herbs, ascending.or decumbent, up to 8 cm high; stems 
from thick rootstock, branched from middle, pubescent. Leaves 
petiolate, ovate, ovate-lanceolate, cuneate at base, obtuse at 
apex; 5-7 by 2-3 mm; leaves of branches ovate, ovate-elliptic, 
truncate at base, entire, obtuse or subacute at apex, 5-6 by 
3-4 mm; nerves obscure; petioles 1-2 mm long; pseudoumbels 5 
or more rayed; rays dichotomous; pseudoumbel leaves as many as 
rays, in shape and size same as upper stem or branch leaves; 
ray leaves opposite, reniform, trüncate at base, obtuse at 
apex, 5-7 by 3-5 mm.  Cyathia terminal, solitary; involucre 
turbinate, ca 2.5 by 2 mm; lobes 5, wavy at apical margin, 
sparsely hairy; glands 5, transversely oblong, ca 1 by 0.5 mm, 
rounded at outer margins. Male florets: pedicels ca | mm 
long;  filaments——artreulate——ever— the——pedieel; anthers 
subglobose, transversely dehiscing. Female floret: gynophore 
ca 1.5 mm long; ovary globose, ca 1 by 1 mm, concealed within 
the involucre cup, minutely granulate; styles 3, free from 
base, recurved; stigma capitate. Capsules globose, 2.5-3 mm 
in diam., 3-lobed, minutely granulate. Seeds oblong, ca 2 by 
1.5 mm, faintly keeled on face and back, brown with grey-white 
bloom; caruncle prominent at the truncate faces of the seeds 


(Fig. 65). 





Fig. 65. Euphorbia sharmae U. Bhattacharyya : a. habit; b. cyathium; c. male floret; d. capsule; e.seed. 
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Fl. & Fr. Sept.-Aug. 

Habitat. Otcu¥s ln hill slopes and waste lands at an 
altitude of above 4000 m. 

Distrib. INDIA: Uttar Pradesh and Sikkim. Report for 
Sikkim is the first time (Map 12). 

Notes. This species is allied to E. stracheyi Boiss. but 
differs by the distinctly petiolate leaves, reniform ray 
leaves, young ovary concealed within involucral cup, styles 
free from base and strongly recurved and the seeds bloomed 
with prominent caruncle. In E. stracheyi Be£ss. the leaves 
are sessile, ray leaves are obovate, young ovary projecting 
much beyond the involucral cups, styles connate beyond the 
middle and the seeds are slightly curved, smooth, mottled and 
with a minute caruncle. 

The present species has so far been reported only from 
certain areas of Uttar Pradesh. While examining specimens at 
CAL, some specimens bstongbhd to this species collected from 
Sikkim Himalaya were found to be erroneously identified as E. 
stracheyi Bowss. 

Specimens examined. INDIA: SIKKIM:  Llonok, 4200 m, 
2.8.1809, Smith & Cave 1855 (CAL).  UTTAR PRADESH:  Chamoli 
Dt., Hemkund, 4500 m, 14.9.1982, Basu 72020; Chamoli Dt., 
Hemkund, 19.6.1969, Bhattacharyya 39020 (BSD); Nakuchu, 4500 
m, Sept. 1909, Lepcha collector 2755; Patanglee, 17.7.1877, 
King's collector 4388 (CAL); Kumaon, Niplhang valley, 4500 m, 


31.8.1884, Duthie 3368 (DD). 
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68. Euphorbia stracheyi Boiss. in DC., Prodr. 15(2): 114. 
1862; Hook.f., Fl. Brit. India 5: 259. 1887; Nair, Fl. Bashahr 
Himalaya 255. 1977; Kachroo et al., Fl. Ladakh 143. 1977; 
Short & Vickery in Hara et al., Enum. Fl. Pl. Nepal 3: 196. 
1982; Udhar & Kachroo, Alpine Fl. Kashmir Himalaya 168. 1983; 
Chowdhery & Wadhwa, Fl. Himachal Pradesh 2: 640. 1984. Types: 
Alpine Himalaya, Tibet, Renikim and Kyanger, 4500-5000 m, 
Strachey & Winterbottom 17 (Lectotype in K, Photo 1). 

Tithymalus stracheyi (Boiss.) Hurusawa & Tanaka in Hara, 
Fl. E. Himalaya 1: 184. 1966. Type: As for E. stracheyi 
Boiss. 

E. stracheyi Boiss. var. radiata Hook. f., Fl. Brit. 
India 5: 26. 1887, syn. nov. Type: Uttar Pradesh, Garhwal, 
Ramni, Strachey & Winterbottom 16 (Holotype in K, Photo !). 

Herbs, erect or decumbent, up to 15 cm high, sparsely 
hairy or villous towards the apex; stems from a thick 
rootstock; branches many, long slender, flexible, mainly 
towards the base. Leaves alternate, sessile, obovate to 
oblanceolate, narrowed at base, entire, obtuse at apex, 0.5-1 
by 0.3-0.4 cm, glabrous, pale green; lateral nerves not 
prominent. Pseudoumbels 3-5-rayed; rays 1-3 cm long, white- 
hirsute; pseudoumbel leaves 3-5, whorled, same as the stem 
leaves in size and shape; ray leaves 4, obovate, entire, 
obtuse at apex, 4-6 by 4-5 mm, pale yellow. Cyathia terminal, 
solitary, sessile; involucre turbinate, ca 3 by 3 mm; lobes 5, 
oblong, ca 3 by 2 mm, wavy at apical margins, hairy; glands 5, 


transversely oblong, ca 3 by 1 mm, greyish. Male florets: 





Fig. 66. Euphorbia stracheyi Boiss. : a. habit; b. cyathium; c. portion of involucre showing lobes and glands; d. 
male floret with bracteole; e. capsule. 


x 
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many; pedicel ca 3 mm long; anther subglobose, transversely 
dehiscing; bracteoles setaceous, ca 2 mm, laciniate. Female 
floret: gynophore ca 3 mm long; ovary subglobose, ca 3 mm in 
diam.; styles 3, ca 2 mm long, connate up to middle; stigma 
capitate, bifid. Capsules  subglobose, ca 3-4 mm in diam., 
pubescent, minutely granulate. Seeds oblongoid, ca 2.5 by 1.5 
mn, smooth, brownish black; caruncle minute (Fig. 66, Photo 
16). 

Fl. & Fr. May-July. 

Habitat. In grassy slopes, common. 

Distrib. INDIA:  Himachal Pradesh, Punjab, Sikkim and 
Uttar Pradesh. Occurrence of this species in Punjab is 
reported for e PEST CES (an 12). 

China, Nepal and Tibet. 

Notes.  J.D. Hooker (1887) stated that it is a highly 
variable species and the characters vary according to soil and 
exposure. A gxieteak study on Hooker's var. radiata of this 
species shows that except for the erect habit, no other 
character differentiates this variety from the typical 
variety. 

Boissier (l.c.) cited Atpine Himalayas, Strachey & 
Winterbottom 17; Kumaen—and Champyar, Strachey 20; Gheor, 
Edgeworth 147; Sakkim, J.D. Hooker s.n. and Kedernatah, 
Jacquemont 857 as types. After a—detailed—study on these 
syntypes, the specimen Strachey & Winterbottom 17 (K) is 


found surjabih fa Serve a Y, yp ang +s 
selected here as lectotype. 
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Specimens examined. INDIA: HIMACHAL PRADESH: Chini, 

3650 m, 4.6.1962, N.C. Nair 22431 (BSD). PUNJAB:  Lahul, 
Manali, 4000 m, 23.5.1940, Bor 12620; Kulu, Partatti Valley, 
4000 m, 3.6.1834, Parkinson 4036 (DD). SIKKIM: Kanchanjunga, 
5200 m, 8.8.1892, Gammie 898; Jungri, 4600 m, 20.6.1872, 
Gammie 152 (CAL). UTTAR PRADESH: Tehri, Garhwal, Phutaldara, 
3800-4000 m, June 1883, Duthie s.n. (DD); Tehri, Garhwal, 
Chansil range, 3500-4000 m, 25.5.1894, Duthie 14529 (DD, CAL); 
Tehri, Garhwal, 4000 m, Gamble S.n.; Theri, Garhwal, 
Harikidun, 4000 m, 23.5.1979, Goel 66640; Nanda devi National 
Park, Sarasupathar, 5.7.1982, Hajara 73920; Kumaon, Milam 
glacial moraine, 4000-5200 m, 18.6.1958, T.A. Rao 7009 (BSD); 
Uttar Kashi, Forest Division, Gidyara, 4800 m, 1.6.1956, 


Sahani 24928 (DD). 


69. Euphorbia helioscopia L., Sp. Pl. 459. 1753; Boiss. in 
DC., Prodr. 15(2): 136. 1862; Fl. Orient. 4: 1197. 1879; 
Aitch., Cat. Pl. Punjab 132. 1869; Collett, Fl. Simlen. 446. 
1921; Gamble, Fl. Pres. Madras 2: 1278. 1925; Blatter, 
Beautif. Fl. Kashmir 2: 108. 1928; Fyson, Fl. South Indian 
Hill Stations 1: 44. 1932; Raizada, Suppl. Fl. Gangetic Plain 
248. 1976; Singh & Kachroo, Fl. Srinagar 151. 1976; Nair, Fl. 
Bashahr Himalayas 254. 1977; Babu, Herb. Fl. Dehra Dun 458. 
1977; Nair, Fl. Punjab 237. 1978; Chowdhery & Wadhwa, Fl. 
Himachal Pradesh 2: 638. 1984; Naithani, Fl. Chamoli 568. 
1985; R. Smith in Fl. Pakistan 172: 142. 1986. Type: Europe, 


cultivated specimen no. 630/49 in Herb. Linn. (Lectotype in 
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LINN, Photo ! lectotypified by Jafri and El. Gadi in Fl. Libya 
89: 20. 1982). 

Tithymalus helioscopia (L.) Raf., Fl. Tell. 4: 115. 1838. 
Type: As for E. helioscopia L. 

Indian names. Kash.: Gursotsul; Hindi: Hirruseeah; 
Punj.: Chatriwal. 

Herbs, erect, annual, sparsely hairy, 20-40 cm high; 
Stems many from a narrow rootstock, slender, stramineous, 
axillary rays absent. Leaves alternate, shortly petiolate, 
spathulate to obovate-spathulate, tapering towards base, 
serrulate at apex, rounded or retuse at apex, 1-3 by 0.5-1.2 
cm, early deciduous, bright green.  Pseudoumbels usually 5- 
rayed; rays 2-8 cm long, trifid, then 1-2 times bifid; 
pseudoumbel leaves 5, whorled, obovate, spathulate, narrowed 
at base, serrate towards the apex, rounded at apex, 1-4 by 
0.5-1.3 cm; ray leaves whorled, usually ternate, obliquely 
obovate or suborbicular, asymetric at base. Cyathia axillary 
and terminal, solitary; peduncle ca 1 mm long; involucre 
campanulate, ca 2.5 by 2 mm; lobes 5, oblong, laciniate at 
apical margin; glands 4, oblong; bracteoles filiform, ca 2 mm 
long. Male florets: pedicel ca 2 mm long; anther subglobose; 
bracteoles filiform. Female floret: gynophore ca 3.5 mm long; 
ovary subglobose, ca 2 by 1 mm; styles 3, ca 1 mm long, free 
from base, bifid at apex; stigma capitate. Capsules almost 
rounded, 3-5 mm in diam. glabrous, smooth; cocci rounded with 
deep grooves in between, with prominent nerves. Seeds ovoid, 


tapering towards the apex, 2-2.5 by 1.5-2 mm, strongly 





Fig. 67. Euphorbia helioscopia L. a. flowering branch; b. cyathium; c. seed. 
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reticulate, dark brown; caruncle transversely ovate, obtusely 
apiculate, flat, pale yellow (Fig. 67). 

Fl. & Fr. Apr.-July. 

Habitat. Occurs as a weed in sandy fields, banks of 
canals and rocky slopes of evergreen forests, 800-3000 m 
altitude. 

Distrib. INDIA: Bihar, Haryana, Himachal Pradesh, Jammu 
& Kashmir, Punjab, Tamil Nadu and Uttar Pradesh (Map 12). 

Europe, N. America, N. Africa, Asia and Pakistan (R. 
Smith, 1986). 

Pollen grains. Medium, prolate spheroidal, P : E 34 : 33 
pm, trizonocolporate, fossaperturate (Daisy Thomas, 1986) 
unpublished) . 

Chromosome No. n = 21 (Gill et al. in Cytologia 38: 394. 
1977; Sarkar et al. in Taxon 25: 649. 1976;  Krishnappa & 
Reshme in Taxon 29: 537. 1980); 2n = 42 (Perry in Amer. J. 
Bot. 30: 539. 1943). 

Ethnobotany. The plants are made into paste and used for 
healing wounds. The seed with roasted pepper are given 
against cholera (Kumar & Naqshi, J. Econ. Tax. Bot. 14: 70. 
1990). " : 

K Aekosupia 15 

Notas. Native of Europe and was probably introduced into 
India via Himalayas. It's occurrence in N.W. Himalayas, Bihar 
and Nilgiris show disjunct distribution of this species. 

Specimens examined. INDIA: BIHAR:  Champanagar, 
Bhagalpur, 2.2.1949, Srivastava s.n. (CAL);  Bhagalpur, 


1.9.1949, Srivastava 21523 (LWG). HARYANA: Yamuna Nagar, 
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26.4.1986, Sharma 79352 (DD) Birlaspur, without proper 
locality and date, Stoliczka s.n. (CAL.).  HIMACHAL PRADESH: 
Winch Camp, Shanen, 20.8.1977, Murthy & Prasad s.n.; Sahu-nala 
Valley, 15.6.1974, Wadhwa 52961 (BSD); without proper 
locality and date, Thomson 58 (CAL). JAMMU & KASHMIR: Mundi, 
1100 m, 3.7.1876, Clarke 28239; Kashmir Valley, 2000 m, 
14.5.1896, Inayat 20154 (CAL); Kashmir, Wullar banks, 1750 m, 
16.6.1959, T.A. Rao 9507; Kashmir, Jail Road, Bhaderwah, 
19.5.1986. Uniyal 80165; Around Kishtwar, 27.5.1986, Uniyal 
80264 (BSD); Kashmir Valley, 14.4.1894, Hurmkh 14762; Neelnag, 
8.6.1956, Raizada 2655 (DD). PUNJAB: Lahore, Shahdara, 
11.1.1918, Carter 685 (BSIM); Hoshiarpur Dt., Anandpur, 
9.4.1972, Misra 46871; Khanna, 9.3.1966, N.C. Nair 35973; 
Ferospore, 14.3.1966, N.C. Nair 36374, Jind, 12.2.1963, N.C. 
Nair 25863 (BSD); Lahore, 7.3.1896, Prain s.n.; Amritsar, 
9.3.1896, Prain s.n. (CAL). TAMIL NADU: Nilgiri Dt., Ooty, 
18.11.1959, Kapoor 64854 (LWG); Ooty, 10.8.1878, King s.n.; 
Ooty, June 1883, Lawson s.n. (MH); Ooty, Oct. 1909, Meebold 
11851 (CAL); Nilgiri, Pykara falls, 2000 m, 18.9.1928, 
Narayana & Raju 18469;  Pudumund, 2350 m, 14.9.1930, 
Narayanaswami 4343 (MH); Ooty, 6.1.1958, Raizada 26177 (DD); 
Nilgiri, Kalhatti, 1900 m, 27.8.1970, Sharma 35802 (MH); Ooty, 
27.1.1953, Vaid 23557 (FRI); Nilgiri, Mullimud, 2100 m, 
12.10.1972, Vivekananthan 42922 (MH); Nilgiris, Nirgachalmund, 
2300 m, 28.10.1975, Yoganarasimhan 776 (CCRIMH). UTTAR 
PRADESH: Udhampur Dt., 20.12.1984, Ajaiswami 1045; Dehra Dun, 


Sahashradhara, 31.1.1961, Bhattacharyya 12827; Dehra Dun, 
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Bindal, 11.3.1963, Babu 35034; Tehri Dt., Tehri Forest, 640 m, 
Goel 64646; Bhraich, 16.2.1963, Malhotra 26663 (BSD); Dehra 
Dun, Sahashradara, eal 1931, Raizada s.n.; Sahranpur, 


Bilarigarh, 27.4.1935, Raizada s.n. (DD). 


70. Euphorbia cornigera Boiss. in DC., Prodr. 15(2): 122. 
1862; Stewart, Ann. Cat. Vas. Pl. W. Pakistan & Kashmir 448. 
1972; Dhar & Kachroo, Alpine Fl. Kashmir Himalaya 250. 1983; 

A-R. Smith in Fl. Pakistan 172: 131. 1986. Type: Kashmir, 
1831, Jacquemont s.n. (Holotype in P, Photo !). 

E. pilosa auct. non L. 1753: Bamber, Pl. Punjab 317. 
1916; Blatter, Beautiful Fl. Kashmir 2: 108. 1928; Singh & 
Kachroo, For. Fl. Srinagar 151. 1976; Nair, Fl. Bashahar 
Himalayas 254. 1977; Chowdhery & Wadhwa, Fl. Himachal Pradesh 
2: 161. 1984. 

| Herbs, erect, perennial, glabrous or sparsely pubescent 
or pilose, 30-100 cm high; stems many from a thick rootstock; 
branches slender, usually many below the pseudoumbels. Leaves 
alternate, sessile, oblanceolate, obtuse at base, serrate or 
serrate above the middle, obtuse to subobtuse at apex, 3-7 by 
0.5-2 cm, glabrous or sparsely hairy at lower surface. 
Pseudoumbels 5-8 (-15)-rayed; rays unbranched or trifid; 
pseudoumbel leaves 5-8 (-15), whorled, ovate-oblong, obtuse to 
rounded at base, entire or serrate, acute or obtuse 2-6 by 
0.6-2 cm; ray leaves ternate deltoid, ovate, rhombic or 
suborbicular, cuneate to truncate at base, entire or subacute 


to rounded at apex, 0.5-2 by 0.5-2 cm, yellowish.  Cyathia 
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terminal, solitary, sessile; involucre turbinate, 3-4 by 2.5-3 
mm, glabrous;  involucral lobes 5, broadly triangular, 
laciniate, hairy at margin; glands 4, transversely oblong, ca 
2 mm across, ca l1 mm long. Male florets: pedicels ca 3 mm 
long; anthers subglobobse, transversely dehiscing. Female 
floret: gynophore ca 4 mm long; ovary subglobose, trilobate, 
ca 2 by 3 mm, covered with conical, ca 1 mm long papillae; 
styles 3, connate up to middle, ca 3 mm long, each shortly 
bifid. Capsules globose, ca 4-5 mm across, densely warted. 
Seeds ovoid, ca 3 by 2 nm, smooth, pale grey; caruncle, small, 
subterminal (Fig. 68, Photo 17). 
Key to the varieties 
la. Plants much-branched, usually glabrous; ovary with ca 1 

mm long cylindrical processes . 70.1.var. cornigera 
b. Plants less-branched, pubescent; ovary with ca 0.5 mm 

long cylindrical processes. . 70.2. var. cognata 

70.1. var. cornigera 
Type: As for E. cornigera Boiss. 
E. pilosa L. var. cornigera (Boiss.) Hook.f., Fl. Brit. 


India 5: 261. 1887. Type: As for E. cornigera Boiss. 


Herbs;—up—to.l m high; Atems much branched; branches 
glabrous or sparsely hairy; axillary—rays  many-—belew-—the 
pseudoumbels, ovary covered with ca 1 mm long cylindrical 


processes. Capsules-cdensety—warted. 


Fl. & Fr. May-Nov. 


Habitat. On steep grassy hill slopes, in sand, on old 





Fig. 68. Euphorbia cornigera Boiss. : a. upper portion of the stem; b. cyathium; c. male floret; d. capsule; c. seed. 
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avalanche tracks and road sides, at an altitude of 1000-4000 
m. 

Distrib. INDIA; Arunachal Pradesh, Himachal Pradesh and 
Jammu & Kashmir (Map 12). 

Pakistan. 

Ethnobotany. The seeds and leaves are crushed and boiled 
in water and given with milk in the case of severe food 
poisoning (Paliwal & Badoni, J. Econ. Tax. Bot. 14: 49. 1990 
as E. pilosa L.). 

Notes. The specimens deposited in various Indian 
herbaria of this taxon were wrongly identified as E. pone M 
A critteat Study on the protologue and type photograph of E. 
plone pe showed that the true E. HEN does not occur in 
India. 

Specimens examined. INDIA: ARUNACHAL PRADESH: Kameng 
Dt., 18.9.1969, Joseph 40126 (CAL). HIMACHAL PRADESH: 
Bashahar, Kandla-Chandat, 16.7.1891, Lace 969 (CAL); 
Basleopass, 3800 m, 4.10.1894, Watt 13436 (CAL & BSIM); 
Chamba, Aug. 1890, Robert Ellis 47 (CAL).  JAMMU & KASHMIR: 
Alibad, 3800 m, 6.4.1896, Clarke 28920 (CAL); Gulmarg, 3000 m, 
18.7.1891, Gammie s.n. (DD); Kanjang range, 3300-3800 m, 
15.5.1892, Duthie 10936 (CAL); Near Gulmarg, 2750-3000 m, 
23.5.1892, Duthie 11207 (DD); Near Gulmarg, 2250-2750 m, 
25.5.1892, Duthie s.n. (BSD); Gulmarg, 2750-3000 m, 29.6.1893, 
Duthie 13046; Siddari Valley, 2250-2750 m, 17.7.1893, Duthie 
14183 (DD); Bandari, 2330 m, 7.5.1895, Harris 16618; Hazara 


Dt., Kassan Valley, 3300 m, Inayat 20185; Hazara Dt., 
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Degahvila, 6.6.1899, Inayat s.n.; Marganda, 3800 m, June 1905, 
Meebold 2385 (CAL); Panchtarni, 3600 m, 27.7.1966, N.C. Nair 
37054 (DD); Zoji Pass, 3300-3800 m, 30.8.1940, Stewart 21253 


(CAL). 


70.2. var. cognata (Klotzsch & Garcke) Boiss. Binojk. stat. 
nov. 

A E. cognata (Klotzsch & Garcke) Boiss. in DC., Prodr. 
15(2): 120. 1862; Reichb.f. & Schim.-Czika in Reich.f., Fl. 
Iran 6: 29. 1964; Stewart, Ann. Cat. Vasc. Pl. W. Pakistan & 
Kashmir 448. 1972; R. Smith in Fl. Pakistan 172: 136. 1986. 
Type: As for Tithymalus cognatus Klotzsch 

Tithymalus cognatus Klotzsch in Klotzsch & Garcke, Bot. 
Ergebn. Reise Waldemar 114. 1862. Type: Himalaya, 
Hoffmeister s.n. (B ?, n.v.). 

Euphorbia consanguinea Klotzsch in Klotzsch & Gracke, 
Bot. Ergebn. Reise Waldemar t. 19. 1862, non Schrenk (1841). 

E. pilosa L. var. cognata (Klotzsch & Garcke) Boiss. 
Hook.f., Fl. Brit. India 5: 261. 1887. Type: As for E. 
cognata (Klotzsch & Garcke) Boiss. 

Stems few-branched; branches generally pilose. Ovary 
with ca 0.5 mm long, cylindrical processes. 

Fl. & Fr.  Apr.-Nov. 

Habitat.  Grassy hill slopes, cool shady places, up to 


3000 m. Rare. 
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Distrib. INDIA: Himachal Pradesh, Jammu & Kashmir and 
Uttar Pradesh. 4 

Afghanisthan and Pakistan f Smith, 1986). 

Notes. J.D. Hooker (1887) treated it as a variegated 
form of E. pilosa #7 The study based on herbaria and 
literature found that this taxon is an intermediate form of E. 
cornigera Boiss. and E. micractina Boiss. but is more allied 
to the former. Hence, it is treated here as a variety under 
the widespread E. cornigera Berss. 

Specimens examined. INDIA: HIMACHAL PRADESH: Tali- 
Sumond, Rani Dhan, 2400 m, 20.6.1974, Wadhwa 53095 (BSD); 
Bandle near Palampur, 3000 m, 11.2.1902, Watt 15011 (CAL); 
Simla dt., Mushobda, towards Simla, 3.6.1986, Pant 80932 
(BSD). JAMMU & KASHMIR: Simla, Kueutal, 11.7.1877, Gamble 
189 & 190; Gilgit, 1885, Giles 175 (CAL). UTTAR PRADESH: 
Chakrat, 29.5.1953, Raizada 23641 (DD); Kumaon, Kalika, 


18.3.1961, Raju 14278 (BSD). 


71. Euphorbia jacquemontii Boiss. in DC., Prodr., 15(2): 113. 
1862; Hook.f., Fl. Brit. India 5: 259. 18877) R. Smith in Fl. 
Pakistan 172: 141. 1986. Type: NW. Himalaya, Jacquemont s.n. 
(Holotype in P, Photo !). | 

Tithymalus jacquemontii (Boiss.) J. Sojak in Cas. Nar. 
Muz. 140: 173. 1972. Type: As for E. jacquemontii Boiss. 

Euphorbia jacquemontii Boiss. var. lasiocarpa Boiss. in 
DC., ao 15(2): 113. 1862; Hook.f., Fl. Brit. India 5: 289. 


ae du Smith in Fl. Pakistan 172: 142. 1986, syn. nov. 
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Type: N.W. Himalaya, Kashmir, Jacquemont px 482 (P, Photo 1); 
Pir Pundjal and Tibet, Hugel 956 & 1069 (W !) - syntypes. 

Shrubs, 40-50 cm high, glabrous or pubescent, axillary 
rays absent. Leaves alternate, subsessile, lanceolate to 
oblanceolate, narrowed to base, entire, acute at apex, 3-8 by 
1-2 cm, midrib prominent; petioles ca 2 mm long; pseudoumbels 
3-5-rayed; rays 1-1.5 cm long, pubescent; pseudoumbel leaves 
whorled, 3-5, sessile, elliptic-lanceolate, acute, 2-4 by 1l- 
1.5 cm, pale yellow; ray leaves ternate, ovate-deltoid, ca 1.5 
by 1 cm, yellow. Cyathia terminal, solitary; peduncle 1-2 mm 
long, pubescent; involucre turbinate, ca 5 by 4 mm, pubescent; 
lobes 5, broadly oblong, laciniate at apical margin; glands 4, 
ca 1.5 mm across, rounded, subentire at outer margin. Male 
florets: pedicels ca 1.5 mm long; anthers subglobose, 
longidutinally deshiscing; bracteoles ca 2 mm long, filiform, 
hairy. Female floret: gynophore ca 2 mm long; ovary ca 3 by 
3 mm, granulate, pubescent; styles 3, ca 1.5 mm long, connate 
up to middle, each bifid at apex; stigma capitate. Capsules 
ovoid, ca 5 by 4 mm, sparsely warted. Seeds not seen (Fig. 
69, Photo 18). ; 

Fl. & Fr. June-Oct. 

Habitat. Open areas, in brown soil, at an altitude of 
3000 m and above. Rare. 

Distrib. INDIA: Jammu & Kashmir. Endemic (Map 12). 

Notes. A^reare—speeies,. endemie-to Jammu—&-Kashmir. Only 
a few collections are available in Indian herbaria. Boissier 


(1862) distinguishes var. lasiocarpa from the typical variety 





Fig. 69. Euphorbia jacquemontii Boiss. : a. habit; b. cyathium. 
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by the hirtellous capsules. Study of the original protologue 
and type photographs indicate that both are identical. 

Specimens examined. INDIA: Kashmir, Gulmarg, 3000 m, 
29.6.1893, Duthie 13044 (CAL); Gulmarg, Allapathri, 3400 m, 
18.8.1983, Murugesan 65621 (BSD); Gulmarg, 3000 m, 30.6.1956, 


Rao 265 (CAL). 


72. Euphorbia peltata Roxb., Fl. Ind. 2: 474. 1832; Boiss. in 
DC., Prodr. 15(2): 137. 1862; Hook.f., Fl. Brit. India 5: 262. 
1887; Gamble, Fl. Pres. Madras 2: 1278. 1925. Type: India, 
Coromandal Coast, Roxb. Icon. No. 1248 (K, CAL 1). 

Tithymalus peltata (Roxb.) J. Sojak in Cas. Nar. Muz. 
140: 175. 1972. Type: As for E. peltata Roxb. 

Herbs, annual, erect, glabrous, 20-50 cm high; stems 
branched from base. Leaves alternate, sessile, oblanceolate, 
cuneate at baso, serrate, acute at apex, 0.5-1.5 by 0.3-0.6 
cm, upper leaves larger than lower leaves. badudsunbels 5-6- 
rayed, each dividing into 2-4 branches; pseudoumbel leaves 
similar or a little larger than the upper stem leaves; ray 
leaves 3-4, ovate, oblong to cordate, 0.3-0.6 by 0.2-0.3 cm. 
Cyathia terminal, solitary; involucre campanulate; lobes 5, 
triangular-ovate, ciliate; glands 4, peltate, ca 1.2 by 1 mm, 
purple. Male florets: less in number, pedicel 2-3 mm long; 
anther subglobose. Female floret: gynophore ca 3 mm long; 
ovary globose; styles 3, free from base, bifid at apex, stigma 
capitate. Capsules globose, smooth, purple (Photo 18). 


Fl. & Fr. Feb.-Mar. 





Photo 19 
E. pelteta Roxb. 


Roxb. Icon. No. 1248 (&, CAL) 





Photo 20 
=. sikkimensis Boiss. 


Lectotype (K, left hand specimen} 
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Notes. Inclusion of this species is based on Roxburgh's 
illustration (Icon. No. 1248 in K & CAL) which was made from 
the plant grown in Calcutta Botanic Garden from the seeds 
brought from Coromandel Coast. After Roxburgh (l.c.) this 
species has never been recollected for the last 150 years. 
Efforts made to recollect the plant from the type locality and 


adjacent areas did not succeed. 


73. Euphorbia wallichii Hook.f., Fl. Brit. India 5: 258. 
1887; Bamber, Pl. Punjab 817. 1916; Blatter, Beautif. Fl. 
Kashmir 2: 107. 1928; ^. Smith in Curtis, Bot. Mag. 175: t. 
442. 1964; Short & Vickery in Hara et al., Enum. Fl. Pl. Nepal 
3: 196. 1982; Dhar & Kachroo, Alpine Fl. Kashmir 250. 1983; 
Polunin & Stainton, Fl. Himalaya 361. 1984; R. Smith Fl. 
Pakistan 172: 140. 1986. Type: Tibet, Gossain Than, August 
1821, Wallich 7696 A (Holotype in K - WALL, Photo !). 

Tithymalus wallichii (Hook.f.) J. Sojak in Cas. Nar. Muz. 
140: 177. 1972. Type: As for E. wallichii Hook.f. 

Herbs, erect, 40-70 cm high; stems 6-10 from woody 
rootstock; branches or axillary rays few, puberulous. Leaves 
sessile or subsessile, elliptic-lanceolate, lanceolate, 
cuneate at base, entire, acute, 5-8 by 3-4.5 cm, white 
puberulous on upper surface or at least the midrib; dry 
leaves usually black; scale leaves present towards the base of 
the stem.  Pseudoumbels 4-6-rayed; rays 2-4 cm long, once or 
twice trichotomous or dichotomous, pubescent; pseudoumbel 


leaves 4-6, elliptic, ovate-elliptic, cuneate at base, entire, 
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acute or subacute at apex, 4-7 by 2-2.5 cm, yellow; ray leaves 
2-3, ovate, ovate-lanceolate, rounded at base, entire, acute, 
subacute or obtuse at apex, 1-3.5 by 1-2 cm, glabrous above, 
white hirsute below, yellow or greenish yellow. Cyathia 
terminal, solitary, sessile in axillary rays, pedunculate on 
main stem; involucre cupular, ca 0.6 by 1 cm, glabrous 
outside, hairy inside; involucral lobes 5, subrounded, obtuse, 
ca 2.5 by 2 mm; glands 4, transversely abinde ua 2 by 1 mm, 
slightly undulate at outer edge, pale grey. Male florets: 
many, pedicels 4-6 mm long; anthers subglobose, transversely 
dehiscing; bracteoles filiform, laciniate, ca 4 mm long. 
Female floret: gynophore ca 5 mm long; ovary ca 4 by 4 mm, 
smooth, 


hirsute; styles 3 






onnate up to middle) ca 3.5 mm 





long;[stigma bifid. Capsules globose, 5-7 by 5-7 mm, smooth, 
glabrescent. Seeds ovoid, 3-5 by 2-3 mm, smooth, pale grey; 
caruncle hemispherical, disc-like, closely adpressed to the 
seeds (Fig. 70). 

Fl. & Fr. May-Sept. 

Habitat. Dry rocky slopes, open areas or amongst sparse 
scrubs and also in open forests, altitudes from 2200 to 4100 
m. 

Distrib. INDIA: Himachal Pradesh, Jammu & Kashmir and 
Bangah” (Map 13). 

Afghanistan, Nopal, Pakistan and Tibet. 

Pollen grains. Spheroidal, 39 p (Khan, J. Palynology. 4: 
32. 1968). 





Fig. 70. Euphorbia wallichii Hook. f. : a. habit; b. cyathium; c. male floret with bracteole; d. capsule; e. seed. 
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Chromosome No. n = 10 (Choda & Mehra in Curr. Sci. 41: 
76. 1972; Mehra & Choda in Cytologia 43: 219. 1978). 

Ethnobotany. The decoction of the leaves is used against 
constipation (Paliwal & Badoni, J. Econ. Tax. Bot. 14: 432. 
1990). 

Notes.  Kanjilal et al. (1940) reported it from Assam, 
but the species could not be located in NE India, either in 
the field or in any of the herbaria. The collection record 
shows that this species occurs only in NW. India. 

The broad yellow stem, the pseudoumbels and the bigger 
size of the cyathia with silvery hairs are the characters 
easily distinguishing it from other species. E. wallichii 
Hook.f. is close to E. luteo-viridis Long, the latter being 


fumostly distributed in Sikkim Himalaya Further the size—-of- 


f 7 
the plant is smaller and/involucre L5 5-gianded in E. Luteo- 
viridis. 

Specimens examined. INDIA:  HIMACHAL PRADESH:  Hazara 
Dt., Derahal Khan, 9.6.1896, Inayat 20143; Chamba, Khajiar to 
Chamba, 1800 m, 5.8.1897, Lace 1604 (DD); Margenla, June 1905, 
Meebold 2385 (CAL). JAMMU & KASHMIR: Poorna, 3000 m, 
6.7.1876, Clarke 28795; Kajnag range, 3000 m, 19.5.1892, 
Duthie 11076 (DD); Kashmir, July 1956, T.A. Rao 265 (CAL); 
Kungwatan or Kauns - arang, 7.6.1959, T.A. Rao 9350 (BSA). 
PUNJAB: Jachola, Shinkari, Hozava, 8.7.1896, Inayat 20143 
(DD). 


NEPAL: Between Judam and Arunkhola, 4000 m, 25.7.1971, 
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Beer 9460; Pedamara, North East to Jumla, 3150, 11.5.1952, 


Polunin, Sykes and Williams 4036 (BM). 


74. Euphorbia sikkimensis Boiss. in DC., Prodr. 15(2): 113. 
1862; Hook.f., Fl. Brit. India 5: 259. 1887; Pax & Hoffmann in 
Engler & Harms, Pflanzenfam. (ed. 2), 19c: 219. 1931; Short & 
Vickery in Hara et al., Enum. Fl. Pl. Nepal 3: 196. 1982. 
Type: India, Sikkim, Lachen, 1000-3500 Li: 31.7. 1849, J.D. 
Hooker s.n. (Lectotype in K, lett hand specimen, Photo 1!). 

Tithymalus sikkimensis (Boiss.) Hurusawa & Tanaka in 
Hara, Fl. E. Himalaya 1: 184. 1966. Type: As for E. 
sikkimensis Boiss. 

Herbs, erect, 50-70 cm (rarely up to 1 m) high; stems 
from a woody roostock, much branched, glabrous. Leaves 
alternate, distinctly petioled, linear-lanceolate, 
oblanceolate, tapering to base, entire, acute, subacute at 
apex, 3-6 by 0.8-1.5 cm, subcoriaceous, with obscure nerves; 
petioles slender, 3-4 cm long. Pseudoumbels 5-rayed; rays 3-8 
cm long, 2-3 times dichotomous or trichotomous; pseudoumbel 
leaves whorled, as many as the rays, elliptic or elliptic- 
ovate, 4-5 by 1.5-2 cm, pale yellow; ray leaves ternate, 
ovate-elliptic, acute at apex, 1-1.5 by 0.7-1 cm, bright 
yellow. Cyathia terminal, solitary, turbinate, 3-4 mm across, 
glabrous outside, villous inside; lobes oblong-obovate, 
toothed and ciliate at apical margins, ca 2 by 1 mm; glands 4, 
transversely oblong, ca 2 by 1.5 mm, rounded at apical 


Margins. Male florets: pedicels ca 1.5 mm long; filaments 





Fig. 71. Euphorbia sikkimensis Boiss. : a. habit; b. cyathium; c. portion of involucre showing lobes and glands; 
l d. male floret with bracteole; e. capsule; f. seed. 
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articulate over —the—pedieel; anthers subglobose, 
longitudinally dehiscent; bracteoles filiform, ca 1.5 cm long, 
hirsute. Female floret: gynophore 4-5 mm long, glabrous; 
ovary globose, ca 2 by 2 mm, glabrous, smooth; styles slender, 
ca 4 mm long, connate up to middle, each bifid at apex, stigma 
capitate. Capsules ovoid, ca 3.5-5 by 3-4 mm, smooth. Seeds 
globose, ca 2-2.5 mm in diam. smooth; caruncle small, apical 
(Fig. 71; Photo 20). 

Fl. & Fr. June-Sept. 

Habitat. Temperate regions in mixed scrub land, 2000- 
4000 m. Rare. 

Distrib. INDIA: Sikkim and West Bengal. Endemic. 

Nepal (first report). 

Notes. Boissier (l.c.) cited 3 specimens from—6ikkin, 
Lachen, 31.74849, J.D. Hooker s.n.; Sikkim,  Lachang, 
1.10.1849, J.D. Hooker — Bhutan, Griffith963} as types. 
J.D. Hooker (1887) described E. pidió e with Bhutan, 
Griffith 963 as type.  After—a—detarled study of the other 
syntypes, it is found that Sikkim, Lachen, 31.7.1849, J.D. 
Hooker s.n. (K) is more appropriate to serve as type and is 
selected here as lectotype. 

E. sikkimensis Boiss. is rare and endemic species mostly 
distributed in Sikkim Himalayas. ga T Ee Aeh BERNER ENS 


Darjeeling area of West Bengal. The specimens from BM show 


(r2 
its extend distribution from-Sikkim to Nepal. 
Specimens examined. INDIA: Sikkim Lachung, 2950 m, 


24.5.1945, Biswas 6870 (CAL); Lachen, 24.8.1982, Chakraborty 


405 
2285 (SHC); Lachung, 2600-3200 m, 15.5.1827, Duthie 191; 
Chatan, near Lachen, 3000 m, 2.6.1980, Ellis & Rathori 5944, 
Lachung, 2900 m, 30.8.1892, Gammie 1062; Latoong, 2400 m, 
May 1885, King's collector s.n.; Lamtong, 2800 m, June 1886, 
King’s collector s.n.; Lachen, 2800-3000 m, 12.9.1968, 
Majumdar 448; Sikkim, without precise locality, Rao 328; 
Changtang to Lamtang, 1800-3000 m, 30.6.1903, Younghusband 
S.n. (CAL). WEST BENCAL: Darjeeling, Lloyd Botanic Garden, 
2300 m, 5.7.1956, Chatterjee's collector 33; Darjeeling, 
24.6.1973, without collector's name No. 11157 (CAL).  NEPAL: 


Chyamtang, 2750 m, 17.11.1971, Beer 12257 (BM). 


75. Euphorbia khasyana Boiss. in DC., Prodr. 15(2): 120. 
1862; Hook.f., Fl. Brit. India 5: 262. 1887; Kanjilal et al., 
Fl. Assam 4: 141. 1940. Type: India, Khasya hills, 
Halapanee, Griffith 782 (Lectotype in K Photo 1) 

Tithymalus khasyanus (Boiss.) J. Sojak in Cas. Nar. Muz. 
140: 173. 1972. Type: As for E. khasyana Boiss. 

Herbs, erect, 30-60 cm high, sparsely hairy; stems 
terete, from a thick rootstock, branches or axillary rays 3-5 
below the pseudoumbels. Leaves alternate, sessile or shortly 
petiolate, lanceolate, elliptic-lanceolate, cuneate, entire, 
acute at apex, 1.5-4.5 by 0.5-1 cm, glabrous or sparingly 
pubescent; midnerve prominent; lateral nerves obscurely 
penninerved; petioles ca 1 mm long, covered with silvery white 
hairs. Pseudoumbels usually 5-rayed; rays 3-5 cm long, 3-fid, 


each bifid; pseudoumbel leaves 5, whorled, lanceolate, 1.5-4 
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by 0.5-1 cm; ray leaves 3, acute at base, entire, obtuse, 
subacute at apex.  Cyathia terminal on primary and secondary 
rays, sessile; involucre turbinate, ca 3 by 3 mm, glabrous 
. outside, pubescent inside; lobes 5, suborbicular, wavy at 
apical margin, shortly laciniate; glands 4, transversely 
oblong, ca 1.5 by 1 mm, rounded at the outer edge. Male 
florets: pedicel ca 3 mm long; anther subglobose, transversely 
dehiscing; bracteoles laciniate, hairy, ca 2 mm long. Female 
floret: gynophore ca 2 mm long; ovary subglobose, 2-3 mm in 
diam., obtusely keeled, covered with conical processes; styles 
3, free from base, 3-3.5 mm long; stigma shortly bifid. 
Capsules ovoid, 2.5-4 by 2.5-3.5 mm, obtusely keeled, sparsely 
warted on surface, grey. Seeds subglobose, ca 2.5 by 2 mm, 
smooth, saxundis small, subterminal, subglobose (Fig. 72). 

Fl. & Fr. June-Aug. 

Habitat. Moist deciduous pine forests, above 2000 m 
altitude. Rare. 

Distrib. INDIA:  Meghalaya and Nagaland. Endemic (Map 
13). 

Ethnobotany. Latex applied for tooth-ache by tribals of 
Khasi hills (First report). 

Notes. Boissier (1862) cited in the protologue "In 
ditione Khasya Indiae Orientalis, Griffith" as the type. It 
is seen during the present study that there are four specimens 
belonging to three field numbers, viz. India, Mountains 
Khasya, Griffith 391; Khasya hills, Halapanee, Griffith 782 & 


881 deposited in K and BM. After a detailed study of these 





Fig. 72. Euphorbia khasyana Boiss. : a. habit; b. cyathium; c. male floret with bracteole; d. capsule; e. seed. 


407 
specimens, Griffith 782 (K, left hand specimen of the sheet) 
is found to be the most suitable to serve as type and is 
selected here as lectotype. 

J.D. Hooker (1887) doubted E. khasyana Boiss. to be a 
variety of E. pilosa &< However, the true E. pilose Es does 
not occur in present political boundaries of India. 

This species is allied to E. cornigera Boiss., E. donii 
Oudejans and E. sikkimensis Boiss. However, it can be 
separated by the comparatively smaller size of the plant and 
the styles free from base. 

So far this species has been reported only from Khasi 
hills of Meghalaya. A single specimen of this species 
collected by Clarke from Kohima was seen in CAL and hence its 
occurrence in Nagaland is reported here as a new record. 

Specimens examined. | INDIA: MEGHALAYA: Khasia hills, 
1880, Brandis s.n. (DD); Khasia hills, Dumpep gorge, 2000 m, 
3.6.1911, Burkill 35170; Shillong, Elephant falls, June 1918, 
Carter 882; Khasia hills, Mawphlang, May 1920, Carter s.n.; 
Khasia hills, Mowphlang, 14.10.1867, Clarke 6273; Khasia 
hills, 2000 m, 14.10.1867, Clarke 6068; Khasia, Lailankota, 
2200 m, 28.11.1871, Clarke 14797, Upper Shillong, 5.5.1886, 
Clarke 43603 A; Khasia and Jaintia hills, 1878, Geo-Gallatly 
240 (CAL); Khasia hills, 1500-2200 m, Hooker & Thomson s.n. 
(BM, CAL); Sabjaram village, 16.6.1958, Panigrahi 16293 (CAL, 
ASSAM); Khasia and Jaintia hills, on way from Merkisu to 


Kynoli, 3.10.1915, U.N. Kanjilal 3992 (DD); Khasia hills, June 
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1879, without collector's name (ASSAM).  NAGALAND:  Kohima, 


Naga hills, 25.10.1885, Clarke 41646 (CAL). 


76. Euphorbia donii Oudejans in Phytologia 67: 45. 1989. 
Type: As for E. longifolia Buch.-Ham. ex D. Don. 

E. longifolia Buch.-Ham. ex D. Don, Prodr. Fl. Nepal 62. 
1825, non Lam., 1788; Boiss. in DC., Prodr. 15(2): 120. 1862; 
Hook.f., Fl. Brit. India 5: 261. 1887; Kitamura, Fauna and Fl. 
of Nepal Himalaya 171 & 172. 1955. Type: Nepal, Hamilton 
S.n. (Holotype in P ? n.v.). 

Tithymalus longifolius (Buch.-Ham. ex D. Don) Hurusawa & 
Tanaka in Hara, Fl. E. Himalaya 1: 82. 1966. Type: As for 
E. longifolia Buch.-Ham. ex D. Don. 

Herbs or subshrubs, erect, sparsely hairy, 0.5-1 m high; 
stems from a perennial rootstock, branched; branches usually 
many below the pseudoumbels. Leaves alternate, sessile, or 
subsessile,  linear-lanceolate to oblanceolate, narrowed 
towards the base, entire, acute, apiculate at apex, 5-13 by 
0.7-2.5 cm, glabrous or pubescent beneath, green to pale 
green; midnerves prominent.  Pseudoumbels 5 (-7)-rayed; rays 
3-10 cm long, each 3- to 5-fid; pseudoumbel leaves as many as 
the pseudoumbels, whorled, elliptic-ovate, rounded or cuneate 
at base, entire, acute, apiculate at apex, 2-5 by 0.6-2 cm; 
ray leaves 3, ovate, ca 2 by 1.5 cm, yellowish. Cyathia 
terminal, solitary; peduncle ca 2 mm long; involucre 
turbinate, ca 3-4 by 3-4 mm, glabrous; lobes 5, rounded at 


margins, white hairy inside; glands 4-5, transversely oblong, 





Fig. 73. Euphorbia donii Oudejans : a. portion of stem; b. cyathium; c. portion of involucre showing lobes and 
glands; d. capsule; e. seed. 


409 
rounded at apical margin, ca 1.5 by 1 mm. Male florets: 
pedicels ca 3 mm long; anthers subglobose; transversely 
dehiscing; bracteoles setaceous, ca 4 mm long. Female floret: 
gynophore ca 3 mm long; ovary subglobose, ca 3 by 2 mm, 
papillate, glabrous or sparsely hairy; styles 3, ca 4 mm long, 
connate up to middle, bifid at apex; stigma capitate, 
papillose. Capsules ovoid, 3-4 mm across, sparsely warted. 
Seeds ovoid, 2-2.5 by 1.5-2 mm, smooth, grey; caruncle small, 
subterminal, conical (Fig. 73; Photo 21). 

Fl. & Fr. Mar.-Sept. 

Habitat. Occurs in grassy slopes and forests on exposed 
habitats, at an altitude of 700-1500 m. 

Distrib. INDIA: Himachal Pradesh and Uttar Pradesh (Map 
13). 

Nepal. 


Report Pron 
The—oeeurrence—of—this species cn Himachal Pradesh is 


based on literature. 

Uses. Juice of plant is used for fistular sores 
(Ambasta, The Useful Plants of India 213. 1986). 

Notes. Boissier (1862), considers this species as 
allied to E. orientalis 4&7, another Asiatic species, which 
does not occur within the present political boundaries of 
India. E. sikkimensis Boiss-—is also closely related to this 
species, but differs in the presence of long petioles, the 
comparatively larger cyathia, and the smooth capsules. In E. 
donii Owd@jans the leaves are sessile, cyathia smaller in size 


>£: dear 
and the capsules are warted.  The-present—species-atse comes 
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; ; : . hei 
nearer to E. cornigera Boiss. but differs in the prasence of 


entire leaves, in—the-numbei—of rays whteh-are up to 7 and the 
^ 





capsules|which are sparsely warted. In E. cornigera Beiss., 


the leaves are serrulate, rays faze up to 15 in-—number and 


capsules are densely warted. 

Specimens examined. INDIA:  UTTAR PRADESH:  Tehri Dt., 
Chanderbandi, 200 m, 9.4.1981, Goel 72961; Kumaon, Bachiaidan, 
2000 m, 6.8.1972, Arora 49620 (BSD, CAL); Garhwal, Bhjundar 
village, 2200 m, 21.6.1969, Bhattacharyya 9113 (BSD); 
Pithogarh Dt., Dandher, 14.9.1983, Balodi 75213; Taunsar, 
Deoda, May 1891, 9600 m, Gamble s.n. (CAL); Garhwal, on the 
way to Kedarnath, 2800 m, 11.8.1968, Rau 38636; Tehri-Garhwal, 
Jankichatti, 24.6.1965, Shetty 35809 (BSD). 

NEPAL: Tamul valley, Mewakhola, 16.5.1956, Stainton 
325; Mewakhola, 2000 m, 15.5.1974, Stainton 7023 (BM); Nepal, 
without proper locality, 1821, Wallich 7694 A (K-Wall. Photo 


1, CAL). 


77. Euphorbia luteo-viridis Long in Notes Roy. Bot. Gard. 
Edinb. 44(1): 163-173. 1986. Type: Sikkim, Kapup, 3960 m, 
5.7.1913, Cooper 160 (Holotype in E, Photo !). 

E. himalayensis auct. non Klotzsch ex Boiss. 1862: 
Hook.f., Fl. Brit. India 5: 258. 1887. 

Herbs, biennial or perennial, 10-40 cm high; stems many 
from thick rootstock, branching above the middle; young 
branches villous. Leaves alternate, sessile or shortly 


petiolate, ovate, ovate-elliptic, rounded at base, entire, 
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acute at apex, 1-2.5 by 1-2 cm, glabrous, greenish yellow. 
Pseudoumbels 3-5-rayed, rays 1-3 cm long; pseudoumbel leaves 
as many as pseudoumbels, ovate, 1-2 by 0.5-1 cm; ray leaves 3, 
broadly ovate, 0.5-0.7 by 0.5-0.7 cm, yellow or pale yellow. 
Cyathia solitary on rays; involucre campanulate, ca 3-4 by 3- 
3.5 mm, hirsute outside; lobes 5, ca 1 by 1 mm, wavy at apical 
margin, hairy; glands 5, transversely oblong, ca 1.5 by 1 mm, 
blackish brown. Male florets: pedicel ca 1 mm; anther 
subglobose; bracteoles filiform, ca 2 mm long. Female floret: 
gynophore ca 2.5 mm long; ovary subglobose, ca 2.5 by 2.5 mm, 
glabrous, smooth, dark green; styles 3, ca 2 mm long, connate 
up to middle; stigma recurved, minutely bilobed. Capsules 3-5 
by 2-5 mm, smooth. Seeds ovoid, 3-3.5 by 2-2.5 mm, smooth 
with minute caruncle (Fig. 74; Photo 22). 

Fl. & Fr. May-Aug. 

Habitat. Occurs in Rhododendron forests along hill 
slopes at an altitude of 2000-4000 m. 

Distrib. INDIA: Himachal Pradesh, Sikkim and W. Bengal 
(Map 13). 

Nepal and Tibet. 

Dame d 

Notes. The specimens  Llabeiied as E. himalayensis 
(Klatzsch}-Beiss. in Indian herbaria are—feund-to-be-either E. 
luteo-viridis Leng or E. wallichii Heok-f. The true E. 
himalayensis (*rotzsehj—Boiss. does not a. within the 
present political boundaries of India but occurs in Bhutan, 
Nepal and Tibet. E. himalayensis (Ktetzschy Boiss. can be 


differentiated from E. luteo-viridis Leng- by the shorter 





Fig. 74. Euphorbia luteo-viridis Long : a. habit; b. cyathium; c. male floret with bracteole; d. capsule; e. seed. 
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habit, densely hairy nature, ray leaves usually being 4 in 
number and 1055 Ond] 2 XA Long SUY Tee 

Specimens examined. INDIA: HIMACHAL PRADESH: Chumbi, 
Kalla-la, 24.6.1884, King's collector 428 (CAL). SIKKIM: 
Thangu, 18.5.1845, Biswas 6615; ibid., 13.1.1827, Duthie 159 
(CAL); Lachen, 4000 m, 15.7.1849, Hooker s.n.; Lachen, 3000- 
3500 m, 2.8.1849, Hooker s.n. (K); Meguthang to Nayathang, 
3000 m, 8.6.1954, Mitra 9647 (CAL). WEST BENGAL: Darjeeling, 
Phallut, 3750 m, 30.9.1906, Burkill s.n. (CAL); Darjeeling, 
Phallut, 10.12.1908, Smith 7 (BSIM). 

NEPAL: Lamche Danda, 3100 m, 25.6.1960, Dobremez 252; 
Arun. Valley, Kasola Khola, 4200 m, 5.6.1956, Stainton 530 
(BM). Without proper locality; Subarkum, 20.5.1909, Burkill 


32035; Singlala, 20.10.1904, Burkill 25274 (CAL). 


78. Euphorbia cashmeriana Royle, Illus. Bot. Himal. 309, t. 

82, f. 4. 1839. Type: Royle, Illus. Bot. Himal. 309. t. 82, 

f. 4. 1839 (based on the materials collected from Kashmir and 
on vrorna 

neighbouring mountains). 

Euphorbia edgeworthii Boiss. in DC., Prodr. 15(2): 120. 
1862; Hook.f., Fl. Brit. India 5: 261. 1887, syn. nov. Type: 
NW. Himalaya, above Leetee, 10,000 ft., 1844, Edgeworth 145 
(Holotype in K, Photo !) 

Herbs, erect, quite glabrous, 20-50 cm high; branches 
weak, slender, glabrous. Leaves alternate, sessile, ovate, 


rounded at base, entire at margin, obtuse or subacute at apex, 


2-3.5 by 1-1.5 cm, clearly penninerved; scale leaves absent. 





Fig. 75. Euphorbia cashmeriana Royle : a. habit. 


413 

Pseudoumbels 4-6-rayed, rays 3-4 cm long, usually not further 
divided; pseudoumbel leaves 4-6, whorled, ovate, 1-2.5 by 0.5- 
2 cm, rounded at base, entire at margin, obtuse at apex. 
Cyathia terminal, solitary (Fig. 75). 

Habitat. Above 3000 m. Rare. 

Distrib. INDIA: Jammu & Kashmir.  Endemic (Map 13). 

Notes. oe O of this species ceutd—-be-seen in any 
of the Indian herbaria. The description peovided here is 
based on the type photograph and protologue. A detailed study 
on Royle's illustration and protologue of E. cashmeriana with 
the protologue and type photograph of E. edgeworthii Bersseer 
(1862) showed that both are conspecific. Moreover, both the 
species were reported from Kashmir Himalayas. J.D. Hooker 

tha wah & 

(1887) Soa ak E. edgeworthii was a variegated form of E. 


pilosa L. and; treated E. cashmériana as a synonym under E. 


pilosa var. cognata. 


Subgenus 6. AGALOMA 


Euphorbia L. subg. Agaloma (Raf.) House in N.Y. State 
Mus. Bull. 254: 471. 1924; Wheeler in Rhodora 43: 110. 1941; 
Wheeler in Amer. Midl. Nat. 30: 480. 1943; Webster in Rhodora 
48: 400. 1967. Type: Euphorbia corollata L. 
Agaloma Raf., Fl. Tell. 4: 116. 1838. Type:  Euphorbia 
corollata L. 
Aklema Raf., Fl. Tell. 4: 116. 1838. Type: Aklema 


nudiflora(Jacq.) Raf. 
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Lepadena Raf., Fl. Tell. 4: 113. 1838. Type:  Lepadena 
leucoloma (Raf.) Raf. 

Peccana Raf., Sylva Tell. 4: 114. 1838. Type:  Peccana 
glauca Raf. 

Vallaris Raf., Fl. Tell. 4: 114. 1838, non Burmann 1768. 
Type:  Vallaris ipecacuanhae Raf. 

Zalitea Raf., New Fl. North America 4: 98. 1838. Type: 
Zalitea linearis Raf. 

Alectoroctonum Schldl., in Linnaea 19: 252. 1847. Type: 
Alectoroctonum scotanum Schldl. 

Adenopetalum Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 250. 1859. Type: Euphorbia graminea Jacq. 
(designated by Wheeler in Contr. Gray Herb. 127: 58. 1939). 

Dichrophyllum Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 249. 1859. Type: Euphorbia marginata 
H.B.K. 

Eumecanthus Klotzsch & Garcke in Klotzsch, Monatsb. Akad. 
Berlin 1859: 248. 1859. Type:  Euphorbia ariensis H.B.K. 

Euphorbiastrum Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 248. 1859. Type: Euphorbiastrum 
hoffmannianum Klotzsch & Garcke 

Leptopus Klotzsch & Garcke in Klotzsch, Monatsb. Akad. 
Berlin 1859: 249. 1859. Type: Euphorbia adiantoides Lam. 

Tithymalopsis Klotzsch & Garcke in Klotzsch, Monatsb. 
Akad. Berlin 1859: 249. 1859. Type: Euphorbia corollata L. 


Trichosterigma Klotzsch & Garcke in Klotzsch, Monatsb. 
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Akad. Berlin 1859: 248. 1859. Type: Euphorbia fulgens 
Karwinski 

Zygophyllidium (Boiss.) Small, Fl. S.E. United States 
714. 1334. 1903. Type: Zygophyllidium hexagonum (Nutt.) 
Small. 

Dichylium Britton in Britton & Wilson in Sci. Surv. Porto 
Rico 5(4): 499. 1924. Type: Dichylium oerstedianum (Klotzsch 
& Garcke) Britton 

Euphorbia L. subg. Adenopetalum Benth. ex Hinrich Ludwig 
Schmidt, Uber Entwickelung Bluten & Bluknstande 17. 1906. 
Type: Euphorbia graminea Jacq. 

Euphorbia L. subg. Lepadena (Raf.) House in N.Y. State 
Mus. Bull. 254. 471. 1924; Wheeler in Contr. Gray Herb. 127: 
59. 1939. Type: As for the genus Lepadena Raf. 

_ Euphorbia L. subg. Aklema (Raf.) Croizat in Rev. Sudamer. 
Bot. 6: 13. 1939. Type: As for the genus Aklema Raf. 

Euphorbia L. sect. Petaloma (Raf.) Boiss. in DC., Prodr. 
15(2): 63. 1862. Type: Euphorbia marginata Pursh. 

Shrubs or small trees, branched. Leaves alternate, 
petiolate, green or dark green, pinkish or at least floral 
leaves white; stipule usually glandular.  Cyathia terminal, 
solitary or in diads, pedicellate; involucre tusbinate, 
glabrous or hairy; glands usually 5, obteng-ar—reunded; limbs 
of glands OTEN; entire or laciniate. Male florets: 
usually in 5 fascicles, covered by laciniate bracteoles. 
Female floret: gynophore protruding out from the involucre; 


ovary subglobose, smooth; styles 3, each bifid. Capsules 
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acutely or obtusely keeled; seeds smooth or tuberculate or 
warted; ecarunculate but usually with a white hyaline 
papilla. 

Distrib . The species belonging to this subgenus are 
mainly of New World origin and the majority are in America. 
There are 100 species in the world and 2 species in India. 

Notes. Subg. Agaloma is characteristic with its petaloid 
glands, stipular leaves and ecarunculate seeds. This subgenus 
is mainly distributed in New World and a few species are 
introduced into Old World. Many species of this subgenus have 


affinity to subg. Chamaesyce and subg. Poinsettia. 


Section ALECTOROCTONUM 

Euphorbia L. subg. Agaloma (Raf. ) House sect. 
 Alectoroctonum (Schldl.) Baillon. 

Euphorbia L. sect. Alectoroctonum (Schldl.) Baillon Etude 
Gen. Euph. 284. 1858; Boiss. in DC., Prodr. 15(2): 59. 1862. 
Type: Euphorbia scotanum (Schldl.) Baillon. 

Alectoroctonum Schldl. in Linnaea 19: 252. 1847. Type: 
Alectoroctonum scotanum Schldl. (designated by Wheeler in the 


Amer. Midl. Nat. 30: 459. 1943. 


Shrubs, up to 3 m high; stems branched. Leaves 
petiorate;-green,—pink-er-dark-green;-pinnately-veined; floral 


leaves white or pink, stipules glandular. Cyathia solitary or 


in diads, uswvetty—bisexeal; style persistent. Seeds 


tuberculate or wrinkled. 
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Distrib. Native of America with approximately 20 
species, two are introduced into India. 

Key to the species 

la. Leaves elliptic to elliptic-oblong, 2.5-7 by 0.7-2 cm, 

sparsely hairy, green, floral leaves white; limbs of 

glands oblong, oblong-lanceolate, entire; seeds oblong, 

quadrangular, ca 5 by 2 mm. .. 79. E. leucocephala 

b. Leaves ovate, 2-5 by 1-4 cm, glabrous, pink, later 

becoming pinkish green; floral leaves pink; limbs of 

glands orbicular, laciniate; seeds ovoid, ca 2.5 by 2 mm. 


Or t Ro SN LOK. octies d. anel .80. E. cotinoides 


79. Euphorbia leucocephala Lotsy in Coult. Bot. Gaz. 350-351. 
t. 24. 1895; Long in Fl. Bhutan 1: 764. 1987; Binojkumar & 
Balakrishnan in Indian J. For. 15(2): 181-182. 1992. Type: 
Cuilco, Depart. Huehuetenango, ca 250 m, Dec. 1891, Shannon 
305 (MO, n.v.); Volcan Chingo, Depart. Jutiapa 1350 m. Oct. 
1892, Hedye & Lux 3661 (MO, n.v.); Rio Negro, Depart. Quiche, 
1200 m, Mar. 1892, Heyde & Lux 3482 (MO, n.v.); Patzicia, 
Depart. Chimaltenango, 2150 m, Feb. 1893, Heyde & Lux 6377 
(MO, n.v.) - Syntypes. 

Shrubs, up to 3 m high; stems branched, terete, greyish. 
Leaves opposite, elliptic to elliptic-oblong, entire, cuneate 
at base, acute-apiculate at apex, 2-7 by 0.7-2 cm, pinnately 
veined; veins 14-16 pairs, covered with extremely few hairs on 
both sides, copious on midrib; petioles ca 2 cm long, hirsute; 


stipules small, triangular, deciduous; floral leaves white, 
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showy, 1-2 by 0.5-1 cm.  Cyathia terminal, solitary or in 
diads; peduncles ca 3 mm long, hairy; involucre turbinate, 2-3 
by 1.5-2.5 mm, appressed with long white hairs; lobes 
triangular, laciniate; glands 5, Spiona, ca 1.2 by 1 mm; limbs 
of glands oblong, oblong-lanceolate, obtuse, 3-3.5 by 1 m. 
Male florets: in 5 fascicles with 8-10 flowers in each; 
pedicels ca 1 mm long, anthers subglobose, transversely 
dehiscing; bracteoles filiform, ca 1.5 mm long, peripheral 
ones laciniate, hairy. Female floret: gynophore ca 1.5 mm 
long, sparsely hairy; ovary subglobose, ca 1.5 mm across, 
obtusely keeled; styles ca 1 mm long, each bifid from middle; 
stigma simple. Capsules obtusely keeled, ca 5 mm in diam., 
glabrous. Seeds quadrangular, ca 4 by 2 mm; coarsely bluntly 
tuberculate, pale black, with hyaline papilla (Fig. 76). 

Fl. & Fr. Dec.-Feb. 

Habitat. Cultivated as garden plant. 

Distrib. INDIA (introduced to various parts of the 
country). Native of Guatemala. 

Notes. While examining Euphorbia specimens of CAL, it 
was found that Gosh & Murmu's (in Geobios 4: 276. 1977) 
reference to E. systyla Edgew. is E. leucocephala. 
Inflorescence of E. leucocephala is remarkable by its numerous 
white bracts and suggests the specific epithet leucocephala. 
Propagation of this plant by seeds is rather difficult and it 
is generally by stem or root cuttings. 

Specimens examined. INDIA: TAMIL NADU: Coimbatore, 


Chidambaram park, 2.12.1989, Binojkumar 85088; Coimbatore, 


NY 






Fig. 76. Euphorbia leucocephala Lotsy: a. flowering branch; b. cyathium; c. male floret with bracteole; d. capsule; 


e. seed. 
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Agricultural University Campus, 4.2.1990, Binojkumar 85096 
(MH); Ooty, 3.11.1954 Torne s.n. (BSI). UTTAR PRADESH: Dehra 
Dun, Balbir avenue, 650 m, 20.4. 1972, Som Deva 7193 (DD). 
WEST BENGAL: Howrah, Indian Botanical Garden, 19.11.1973, 


Ghosh & Murmu 481; ibid., 24.11.1973, Ghosh & Murmu 482 (CAL). 


80. Euphorbia cotinoides Miq., Stirp. Surinam. Select. 96. 
1851; Boiss. in DC., Prodr. 15(2): 60. 1862; Pax & Hoffmann in 
Engler & Harms, Pflanzenfam. (ed. 2), 19c: 211. 1931; 
Binojkumar & Balakrishnan in J. Econ. Tax. Bot. 15: 463. 
1991. Type: Surinam, Kappler 1669 (Holotype in F, n.v.). 

Shrubs, up to 2 m high; stems branched, terete, pink. 
Leaves opposite or ternate, petiolate, ovate, rounded at base, 
subacute at apex, entire at margins 2-5 by 1-4 cm, pinkish 
when young, pinkish-green when mature, glabrous; petioles 2-5 
cm long, sparsely hairy. Cyathia terminal, solitary; 
peduncles ca 1 cm long, hairy; involucre turbinate, ca 4 by 4 
mm; lobes broadly oblong, laciniate; glands 4, transversely 
oblong, ca 2 by 1.5 mm, greenish yellow; limbs of glands 
orbicular, laciniate, pale yellow. Male florets: pedicel ca 
1.5 mm long; anther subglobose, transversely dehiscing; 
bracteoles setaceous, laciniate, ca 1.5 mm long. Female 
floret: gynophore ca 3 mn long, sparsely hairy; ovary ca 3 by 
2.5 mm, glabrous; styles 3, each bifid from middle, ca 1 mm 
long; stigma capitate. Capsules subglobose, ca 4 by 3.5 mn, 
sparsely hairy. Seeds ovoid, ca 2.5 by 2 mm, pitted on 


surface and occasionally warted, ecarunculate (Fig. 77). 
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Fig. 77. Euphorbia coti 


e. seed. 
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Fl. & Fr. Nov.-Mar. 

Habitat.  Cultivated as garden plant. 

Distrib. Native of America, introduced into Asia. In 
India, almost all states. 

Notes. E. cotinoides Miq. is closely allied to E. 
cotinifolia L. but differs by the pink colour of the leaves 
and the solitary cyathia. This species can be easily 
propagated by stem cuttings. 

Specimens examined. INDIA: KARNATAKA: Bangalore, Indian 
Institute of Science Campus, 11.3.1991, Binojkumar 93918 (MH). 
KERALA:  Pathanamthitta Dt., Kalanjoor, 8.2.1991, Binojkumar 
93917. MAHARASHTRA: Pune, BSI Garden, 10.4.1991, Binojkumar 
93920 (MH). UTTAR PRADESH: Dehra Dun, FRI Campus, 


10.11.1990, Binojkumar 93915 (MH). 


Subgenus 7. EREMOPHYTON 


Euphorbia L. subg. Eremophyton (Boiss.) Wheeler in Amer. 
Midl. Nat. 30: 483. 1943; Hassal in Austr. J. Botany 25: 433. 
1977; S. Carter in Kew Bull. 39: 648. 1984. Type: As for 
Euphorbia L. sect. Eremophyton Boiss. (1862). 

Cystidospermum Prokh. Consp. Syst. Tithy. Asiae. Med. 25: 
1933. Type: Cystidospermum cheirolepis (Fischer & Meyer) 
Prokh. 

Euphorbia L. sect. Eremophyton Boiss. in DC., Prodr. 
15(2): 70. 1862. Type: Euphorbia tannensis Sprengel (=E. 


eremophylla A. Cunn.). 
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Euphorbia L. sect. Cheirolepidium Boiss. in DC., Prodr. 
15(2): 70. 1862. Type: Euphorbia cheirolepis Fischer & Meyer 

Euphorbia L. sect. Pseudocalypha Boiss. in DC., Prodr. 
15(2): 98. 1862. Type: Euphorbia acalyphoides Hochst. 

Euphorbia L. sect. Eremophila Benth., Fl. Aust. 6: 45. 
1873. Type: Euphorbia tannensis Sprengel 

Euphorbia L. sect. Holstianae Pax & Hoffmann in Engler & 
Drude, Veg. der Erde IX. Pflanzenw. Afrik. 3(2): 148. 1921. 
Type: Euphorbia pseudoholstii Pax 

Herbs or undershrubs, up to 1.5 m high; stems branched. 
Leaves alternate, often becoming subopposite or opposite 
later, glabrous or sparsely hairy, petiolate; stipules 
subulate, minute, often caducous. Cyathia terminal and 
axillary, solitary or few together; involucre turbinate or 
campanulate; glands ovate or reniform, entire or palmatifid. 
Male florets: in 3-4 fascicles with laciniate bracteoles. 
Female floret: gynophore and ovary hairy. Capsules oblongoid, 
puberulous. Seeds oblong, compressed, variously sculptured on 
surface. 


Distrib. st = species i is—s s 


(Ge confined ts Africa and Australia &nd—a—few—epecies have 


migrated—to other areas—of—the—world- There—are (about 20 


SPecies 
species la—the—weorid, one,in India. NV 
Notes. Gilbert (1987) questioned Wheeler's AC ARENIS of 
Eremophyton at subgeneric level. He opined that the 3 
subgenera Eremophyton, Esula and Lyciopsis treated by Wheeler 


as distinct and a major portion of subg. Tithymalus sensu 


-are fab 
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Wheeler should be treated as a single subgenus and should be 
called as subg. Esula. Gilbert's arguement is mainly based on 
certain intermediate species among the above subgenera. 
However, the present study follows Wheeler's treatment of 
Eremophyton in subgeneric level. In India there is only one 
species belonging to this subgenus and they do not have 
pseudoumbellate cyathia, the characteristic feature of subg. 


Esula. 


Section EREMOPHYTON 

Euphorbia L. subg. Eremophyton (Boiss.) Wheeler sect. 
Eremophyton Type:  Euphorbia tannensis Sprengel 

Euphorbia L. sect. Eremophyton Boiss. in DC., Prodr. 
15(2): 70. 1862. Type: Fuphorbia tannensis Sprengel 

Euphorbia  L. sect. Eremophyton Boiss. subsect. 
Eremophyton Pax & Hoffmann in Engler & Harms, Pflanzenfam. 
(ed. 2), 19c: 212. 1931. Type: Euphorbia tannensis Sprengel 

Herbs, perennial or biennial, up to 1.5 m high; stems 
branched, fruticose at base, twisted when young; old branches 
rigid. Leaves alternate, opposite below and ternate towards 
the apex, with or without gland-tipped marginal teeth at base, 
petiolate. Cyathia terminal or at the forks of the branches. 
Seeds variously sculptured. 

Distrib. Most of the species are distributed in Africa 


and a few in Australia. In India one species occurs. 


& 
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81. Euphorbia agowensis Hochst. ex Boiss. in DC., Prodr. 
15(2): 70. 1862 & Icon. Euphorb. 16, t. 44. 1866; Brown in Fl. 
Trop. Africa 6: 540. 1911; Kumari & Subba Rao in Bull. Bot. 
Surv. India 15: 126. 1973; Raju & Rao, in Indian J. For. 2: 
42. 1979; Raju in Kew Bull. 41: 419. 1986; Chandrab. in Henry 
et al., Fl. Tamil Nadu 2: 227. 1987; Naithani, Fl. Pl. India, 
Nepal & Bhutan 376. 1990. Type: Ethiopia, Agow, near Goelleb 
and Gageros, Aug.-Sept. 1854, Schimper 1414 & 2150 (K, n.v.); 
Dhalac Islands, Ehrenberg s.n. (B, n.v.) - Syntypes. 
Herbs or undershrubs, erect, up to 1.5 m high; stem 2-3 
times branched, fruticose at base; branches twisted when 
young, rigid when old. Leaves alternate below, opposite or 


ternate towards the apex, obovate, elliptic-lanceolate, 


. linear, linear-lanceolate, attenuate at base, acute at apex, 


entire or serrate at margins, often with gland-tipped marginal 
teeth at the base of the leaves, 3-5 by 1-3 cm, sparsely 
pubescent; petioles 4-7 mm long. Cyathia 2-3 mm across, 
terminal or at the forks of the branches, solitary or in diads 
on peduncle; involucre turbinate, ca 3 by 2.5 mm; velvety 
outside; involucral lobes 5, triangular, laciniate, hairy; 
glands 4-5, transversely oblong, ca 1.2 by 1 mm, shiny, 
yellowish-brown, wavy at outer margin. Male florets: pedicels 
1-2 mm long, puberulous; anthers subglobose, yellow, 
longitudinally dehiscent; bracteoles laciniate, ca 1.5 mm 
long. Female floret: gynophore 3-5 mm long, puberulous; ovary 
oblong, hirsute; styles 3, free, bifid at apex; stigma 


capitate. Capsules suboblongeid, 4-5 by 3-5 mm, puberulous. 
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Seeds oblong, ca 4 by 2 mm, compressed, longitudinally 4-5- 
ridged, wrinkled.  Caruncle small, oblong, white (Fig. 78). 
Key to the varieties 
margin Yared wi ik 
la. Leaves obovate, elliptic-lanceolate; gland-tipped 
Qlena ~ kipp 


Bergimei teeth rerety-present at the base . . . . . .. 
Wc Wis ui Da Tue TA C AP 81.1. var. agowensis 
An AA (gn y erc 
b. Leaves linear, pinestcienecolakeey (grandee tpped marginal 
teeth always.present at the base. . . . . . . . . ew we 
wo wx Wo.» evo o 81. 2. var. pseudoholstii 
81. 1. var. agowensis 

Types: As for E. agowensis Hochst. ex Boiss. 

E. wightiana auct. non Boiss. 1860: Hook. f., Fl. Brit. 
India 5: 248. 1887; Raju in Kew Bull. 41: 419. 1986, pzre-syn. 
Type: Madras, R. Wight in Herb. Wallich, Cat. No. 7692 (K, 
CAL !). 

Leaves obovate, ovate-oblong, broadly elliptic with or 
without gland-tipped marginal teeth at base. 

Fl. & Fr. Nov.-Mach 

Habitat. Occurs in moist forests, hill slopes, 200-800 
m altitude. Not common. | 

Distrib. INDIA: Andhra Pradesh and Tamil Nadu (Map 13). 

Arabian peninsula, Abyssinia, Ethiopia, Kenya, Somalia. 

Notes. R. Wight in first half of 18th century collected 
specimens of this species for the first time from India, from 
the then Madras Presidency including Deccan area. Based on 


Wight's specimens J.D. Hooker (1887) described this as a new 


species, E. wightiana. After a century later Kumari & Subba 





Fig. 78. Euphorbia agowensis Hochst. ex Boiss. : a, a branch; b. cyathium; c. seed. 
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Rao recorded the occurrence of E. agowensis from Nilgiris in 
BE cvv» A be 

India. Raju (1986) found F;—wigbtiana-Heek-£f£. is conspecific 
to—E.—agowensis-—Hoehst.—ex-Boiss. 

Specimens examined. TAMIL NADU: Nilgiris, Anaikatty to 

Kutrapatti, 24.11.1970, Subba Rao & Kumari 2800; Nilgiris, on 

the way to Kutrapatti, Kedarholla, 20.7.1972, Subba Rao 40591; 


Periyar Dt., Thengumarada, 6.11.1970, Vajravelu 36725 (MH). 


81. 2. var. pseudoholstii (Pax) Bally & Carter in Kew Bull. 
"39: 650. 1984. Type: As for E. pseudoholstii Pax. 

E. pseudoholstii Pax in Engler, Bot. Jahrb. 33: 287. 
1903; Brown in Fl. Trop. Africa 6: 521. 1911. Type: 
Ethiopia, Boran, Ellenbeck 2067 (Holotype in B, n.v.). 

Leaves lanceolate, linear-lanceolate; gland-tipped 
marginal teeth always present at base. 

Fl. & Fr. Nov.-Mar. 

Habitat. Moist forests and hill slopes, 200-800 m 
altitude; sporadic. 

Distrib. INDIA: Andhra Pradesh and Tamil Nadu. 

Arabian Peninsula, Ethiopia, Kenya, Somalia and Tanzania. 

Notes. Phe-present—study it was found that the specimens 
of this variety were so far identified either as E. agowensis 
 H6ehst.  ex—Berse. or E. dracunculoides Gam. in Indian 

VRY rs 
herbaria. Im-fteld-it—is foundthat Both thts-endthetypieal 
variety are recorded together throughout the area of 
distribution of this species. Raju & Rao’s (1979) report of 


a form with linear-lanceolate leaves of E. agowensis from 


426 
Nallamalais in Andhra Pradesh is referrable to this variety. 
Thus this variety is now reported here as a new record to 
India. 

Specimens examined. TAMIL NADU: Tirunelveli Dt., 
Palayamkottai, 200 m, 25.2.1990, Binojkumar 8100 (MH); 
Naraikadu-down hills, 200 m, 5.3.1984, Chelladurai 3122 
(CCRIMH); Coimbatore Dt., Kuridimalai, 700 m, 19.9.1956, 


Subramanyam 780 (CAL, MH). 


BENGAL 


REFEKENCES 
international boundary ma s ew e s 

x 
State boundary 





Map 13. Distribution: 

. E. wallichii Hook.f. 
E. sikkimensis Boiss. 
E. khasyana Boiss. 
E. donii Oudejans 
E. luteo-viridis Long 
E. cashmeriana Royle 


E. agowensis Hochst. ex Boiss. 


> Oo 64 230 


la. 


b. 


6a. 


7a. 


8a. 


b. 
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General key to the species 


(without subgeneric or sectional grouping) 


Stems not developed above the ground. . . . . . . . . 2 
Stems well developed above the ground. . . . . . . . .3 
Rootstocks more than 10 cm long; primary peduncle 
solitary or 2-3, more than 5 cm long. 1. E. fusiformis 
Rootstock less than 10 cm long; primary peduncles more 
than 3, less than 3 cm long . .. . . 2. E. nana 
Plants succulent; leaves early cauducous. . . . . . . 4 
Plants non succulent; leaves persistent. . . . . . ..20 
Plants non Spiny. . cv s e e s s s e e e eo 5 
Plants spiny. . < e ss >s ss s 5 X WE ae 0 lec 7 
Branches flat; cyathia at the margins of the wings. . . 
€ dw Wd. Soe 3. E. epiphylloides 
Branches terete; cyathia at the forks and tips of the 
branches i-o o£» X). e o s s o ec 6 
Shrubs or trees; cyathia early caducous; ovary hirsute; 
styles connate up to middle . . . 4. E. tirucalli 
Herbs; cyathia persistent; ovary sparsely hairy or 
glabrous; styles free from base.. 5. E. mauritanica 
Spine-shield absent; bracts brightly coloured, larger 
than the involucre . . . . . . . 6. E. milii 

Spine-shields present; bracts pale coloured, smaller than 
the involucre., . . . . . . ee eee 8 
Branches terete. 4 4.9 v £o e e e o o e o 9 


Branches winged. . < s e s e e s b eo e s sa o 10 


9a. 


10a. 


lla. 


12a. 


13a. 


14a. 


15a. 
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Shrubs; leaves less than 6 cm long; primary peduncles in 
fascicles. . . . . . 8. E. caducifolia 
Trees; leaves more than 6 cm long; primary peduncles 1-2. 
"I S. ee eres e Ti Vee 7. E. nivulia 
Branches crowded at apex; space in between the wings 
44. M IET TE 11 
Branches not crowded at apex (except E. lactea); space in 
between the wings shallow . . . . . . . . è s 12 
Branches usually 4 winged, rarely 3 or 5 winged; leaves 
less than 1 cm long; seeds subglobose, ca 2.5 by 2 mm 
dials: senas E Dentes e ay we us 10. E. susan-holmesiae 
Branches usually 5 winged rarely 6 or 7 winged; leaves 
more than 4 cm long; seeds globose ca 3 mm across.. . . 
ECIAM 9. E. royleana 
Branches spirally twisted; capsules always acutely 
keeled tees its we SR, se a es eae ke tom E 13 
Branches straight; capsules obtusely keeled ( except E. 
cattimandoo) . db ours Go rat 7] Sete UT TR da 14 
less las 
Branches 3 winged; leaves betow 1 cm long; primary 
peduncles always in fascicles. . . . . 12. E. tortilis 
more Ikan 
Branches 5 winged; leaves abeve 4 cm long; primary 
peduncles never in fascicles. . . 13. E. neriifolia 
Branches more than 5 winged; cyathia always solitary. 
Bo o> WC are ie d ee cu SP ee M NL 11. E. santapaui 
Branches 5 or less than 5 winged; cyathia usually in 
diads or in triads .. aX s se e X s e E s s s us 15 


Leaves petiolate; ucute-acuminate at apex; gynophore more 


16a. 


17a. 


18a. 


19a. 
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than 1 em long. « 2 € o -9 % 14. E. cattimandoo 
Leaves sessile or subsessile, obtuse or acute at apex; 
gynophore less than 1 cm long. . . . . . . 16 

less Mast 
Trees; leaves betow 1 cm long, early deciduous; podarium 
less than 1 cm long. & 4 s es esa oo 17 
Fosv»c lla 
Shrubs; leaves abeve 2 cm long, persistent; podarium more 
than L em long. x e.c Mee ee LO A De AS 19 
Branches 2 winged in juvenile stage; 4-5 winged when 
mature; primary peduncles less than 1 cm long . . . . . 
MOE sien “Ah cS, A 17. E. vajravelui 
Branches always 3 winged; peduncles more than 1 cm long 


e . . . . . . . . . . . . . . . . . . . . . . . 18 


Branches crowded at apex; white marbled celeur at—the 
middie —f—the wings; flowers and fruits usually not 


developed . x s s s s es oo 18. E. lactea 
be iwren 
Branches spreading; without white colour &at-the-middle-ef 
the wings; flowers and fruits in every season . . . .. 
Ore M uU. Aw 19. E. antiquorum 


Branches straight upwards; wings with white marbled 


be Ve ca Be praga 
atthe middie? . 


colour lee a we 9e 4. AD. E. trigona 


Branches looping downwards; wings without white marbled 


Abs ey 
colour at- the middie.. . . . .. 16. E. barnhartii 
Glands with petaloid limbs. . . . . e . . e . 21 
Glands without petaloid limbs. . . . . . . . > 50 


Main stems aborted above the cotyledons; stipules always 
inter-petiolar. . . < . 22 


Main stem well developed; stipules never inter-petiolar. 


22a. 


23a. 


24a. 


25a. 


26a. 


27a. 
b. 


28a. 
b. 
29a. 
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-—— ee. ee a et cle oe a a 49 
Undershrubs or shrubs; stems stout; plants occuring in 
coastal lands. . . . . . . . . . .. . .20. E. halophila 
Herbs; stems usually slender; plants occurring in lands.. 
—-———— "aure 23 
Each node with roots or at least root primordia; leaves 
retuse at apex. . . . . . . 23. E. serpens 
Root or root primordia not present Wael nodes; leaves 
other than retuse at apex. . . . . e s s e o ee 24 


O Oh ARAN Sher : : 
Leaves £n—nedes are distinctly larger than leaves in 


branche y 
Other parts . x 46 s s s e o o o o ooo 25 
0^ mona Shay Brancks AM 
Leaves rn-nodes and other parts are almost equal in size. 


wi ee” ig ties pice Ml Soy up ia ae ee wae DX P S 27 
Plants villous; seeds 6-8 striated or irregularly 
FUGULOSS x e s s © s wu e- 21. E. granulata 
Plants glabrous or sparsely pubescent; seeds 2-4 or 
Smooth. . s e e o o s o es o ooo 26 
Plants prostrate or decumbent; limbs of glands as much as 
the glands. xx 03 a s o3 s 24. E. clarkeana 
Plants erect; limbs of glands larger than the glands. . 
WI a e cmo ee cae VUE. EL Vel me de 43. E. jodhpurensis 
Limbs of glands indistinct or as much as the glands. 28 


Limbs of glands distinct and a little to much larger than 


the glands. ss 7419 oes ck] Twy Se ce 32 
Plants prostrate; cyathia 2-3 together. . . . < 29 
Plants decumbent; cyathia glomerulate. . . . .. 31 


Stems and branches pinkish-grey; capsules mature within 


30a. 


31a. 


32a. 


34a. 


35a. 
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the involucre, . wo $ eas e @ 27. E. thymifolia 
Stems and branches green, glaucous-green or blackish 
green; capsules mature outside the involucre. . . . 30 
Stems and branches blackish-green; capsules acutely 
keeled; hairs only on keels. .... 25. E. prostrata 
Stems and branches green to glaucous-green; capsules 
obtusely keeled, glabrous or sparsely hairy all over. . 
eer Ti "E 28. E. heyneana 
Internodes ribbed; leaves often with a pink spot at 
middle; seeds transversely 3-4 furrowed. 35. E. hirta 
Internodes terete; leaves without any purple spot at 
middle; seeds smooth or obscurely 1-2 furrowed. .... 
iw o) Meg se 36. E. indica 
Leaves obliquely-obovate or linear-spathulate; 2 upper 
limbs are distinctly larger than the 2 lower limbs. . . 
———" 37. E. rosea 


Leaves neither obliquely-obovate nor linear-spathulate; 


limbs of glands equal in size. Roo ous AV de 33 
Cyathia in cluster . . eee 34 
Cyathia solitary or 2-3 2. 21 asos s * s e e s e 35 


Plants erect, root slender; stems tan to reddish-brown, 
limbs of glands entire; seeds scrobiculate or wrinkled. 
D esu ues D C ee d din ae ene E 34. E. hypericifolia 
Plants decumbent or ascending, root thick; stems green or 
pale green; limbs of glands wavy; seeds smooth. . . . . 
& dc; os 38. E. corrigioloides 


Floral leaves concealed and imbricated the cyathia. 36 


b. 


36a. 


b. 
37a. 


38a. 


39a. 
b. 


40a. 


4la. 


42a. 
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Floral leaves neither concealed nor imbricated the 

cyathias 4) Xo. E04.» & jere OS ‘ee, Pa oL 39 
Plants glabrous; limbs of glands slightly wavy or 
entire. sx» gusas wp blg% 30. E. pycnostegia 
Plants hairy; limbs of glands laciniate or sinuate. 37 
Rootstock woody; stems unbranched Gro dichetenciely 
branched; limbs of glands glabrous. . .32. E. laciniata 
Rootstock wiry; stems much branched; limbs of glands 


Fal yrs Gi? lex a a. aaa ar SY aa XR Lae NG 38 


Leaves hairy on both surfaces; limbs of glands laciniate. 


i eur ods tee Be ig A ud 33. E. cristata 


Leaves glabrous on upper surface, hirsute on lower 
surface, limbs of glands sinuate. . . 3l. E. elegans 
less Han 

Plants prostrate, betow 10 cm high. . . 22. E. coccinea 
Plants decumbent, ascending or erect above 10 cm high. . 
R5 ge DW ue ug cR pie UR orte Sa. Cena eva er ee a 40 
Leaves often with a purple patch at middle; seeds smooth. 
m as: Sere: ae vis. 39. E. balakrishnanii 
Leaves | without purple patch at middle; seeds 
scrobiculate, obscurely or clearly furrowed or rarely 
SMOOTH. . ee ww eS a 69 5 41 

Leaves ovate to suborbicular; internodes ribbed; . . . 
«ele c9. 0 o d wee HER 29. E. lawsonii 
Leaves elliptic, oblong-elliptic or oblong; internodes 
terete (except E. hispida) . . 42 
Branches 3-6 from each nodes; capsules acutely keeled, 


hairs only on keels. . . . . . . à 26. E. sebastinei 


43a. 


44a. 


46a. 


b. 


47a. 


48a. 


b. 


49a. 
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Branches not always from each nodes or rarely 1-2; 
capsules acutely or obtusely keeled, glabrous or hairy 
Abl cOVOE. ie ve eo aoa Ww e nga ie ey AS E, Ss CK LOS 43 
Plants clothed with long hairs; seeds scrobiculate. . . 
"AC oe R 40. E. hispida 
Plants glabrous or rarely pubescent; seeds obscurely or 
distinctly furrowed. . . . . .. 44 
Plants unbranched or rarely dichotomously branched; 
leaves 3 or more than 3 cm long . . .44. E. katrajensis 
Plants branched; leaves less than 3 cm long . . . . 45 
Plants more than 30 cm high; leaves silvery white below. 
RA riaa Se Tari T Tabah, ee RU Y 45. E. erythroclada 
Plants 30 or less than 30 cm high; leaves green or pale 
green below, we s.a sos € o o o o "DJ 46 
Branches filiform towards the apex; styles more than 1.5 
m longe. 254 vk: ca Oe) a ee X ee ^d 47 
Branches not filiform; style less than 1.5 mm long. 48 
Branches velutinous; limbs of glands laciniate, veins 
distinct on cocci., i € wc 41. E. longistyla 
Branches not  velutinous; limbs of glands minutely 
sinuate, veins obscure on cocci . . . 42. E. senguptae 
Leaves mucronate at apex; cocci winged.46. E. notoptera 
Leaves obtuse-acuminate or acute at apex; cocci not 
winged. . 4 s . s e o è 9 o3 47. E. deccanensis 
Floral leaves pink; limbs of glands orbicular, laciniate; 
seeds ovoid. . . . . . . 80. E. cotinoides 


Floral leaves white, limbs of glands oblong, 


50a. 


51a. 


53a. 


b. 
54a. 


55a. 


b. 


56a. 


57a. 
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oblanceolate, entire; seeds oblong, quadrangular. ... 
— cxx 79. E. leucocephala 
Leaves usually of 3 types;  cyathia always in 
pseudoumbels. . . . s e «4 e « e 8 51 
Leaves usually of 1 type, rarely 2 types; cyathia never 
in pseudoumbels. . . . . . s « © © «© «© © « 78 
Stem leaves opposite-decussate; capsules indehiscent; 
seeds more than 5 mm across. . . 51. E. lathyris 
Stem leaves alternate; capsules dehiscent; seeds less 
than 5 mm across . 4-2 s. s e s e X o o o 52 
Ray leaves usually opposite; glands with horns. . 53 
Ray leaves usually ternate; glands without horns.. ..64 
Ray leaves connate; glands undulate at apical margin. . 
TEC 52. E. perbracteata 
Ray leaves free; glands entire se apical margin. . 54 
Stem leaves, pseudoumbel leaves and ray leaves almost 
equal in shape and size. . 55. E. dracunculoides 
Stem leaves; pseudoumbel leaves and ray leaves differ in 
shape and Sizes. . 3 s » s 55 
Capsules acutely keeled with 2 parallel dorsal wings on 
the ridges of the keels. . . . . 53. E. peplus 
Capsules obtusely keeled, wings absent. . . . 56 
Leaves obovate-spathulate to oblanceolate; horns longer 
than the width of the glands. . . . . 54. E. maddenii 
Leaves neither obovate-spathulate nor oblanceolate; horns 
usually not exceeding the width of glands... 51 


Leaves coriaceous, nerves distinct; involucre strictly 


58a. 


59a. 


60a. 


6la. 


62a. 


63a. 
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cupular. . $ « "s 56. E. prolifera 
Leaves chartaceous, nerves obscure, involucre turbinate 
Or campanulate. x ww e e e e e e e e o e o 58 
Ray leaves, cuspidate to aristate at apex; horns minute 
or indistinct. s. 0x as eà | 57. E. falcata 
Ray leaves obtuse, acute or retuse at apex; horns always 
distinct. 34e 59 

Plant decumbent or ascending; leaves  retuse or 
emarginate at apex. . . . . . . . . . 58. E. kanaorica 
Plants usually erect; leaves neither  retuse nor 
emarginate at apex. . .. . e e «© © © © © © ww n 60 
Stems dark brown, leaf scars prominent on stem. . . . . 
oce ain de UE Lb e OE WE. Ee QUE aaa 59. E. rothiana 
Stems stramineous or grey; leaf scars obscure on stem. .. 
Mo a e e RSEN Tu. eerte oso Se Me ey cd 61 
Glands trapezoidal, pectinate-lacerate; caruncle 
pétasiform. 2 2 s. ss so e so s e o T 60. E. osyridea 
Glands neither trapezoidal, nor pectinate-lacerate; 
caruncle not petasiform . . . . . . e s e è « 62 
Ray leaves ovate-deltoid; axillary rays many below the 
pseudoumbels . . . . . . . . . . . 61. E. thyrsoidea 
Ray leaves triangular, orbicular-reniform; axillary rays 
absent or few below the pseudodumbels . . . 63 
Stems ribbed; rays 2-3 times dichotomous; seeds ovate- 
orbicular, later with rostriform appendages. . . .. 
OC E 62. E. boissieriana 


Stems terete; rays once dichotomous; seeds ovate, 


64a. 
b. 


65a. 


66a. 


67a. 


68a. 


69a. 


70a. 
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BIOOtDe wea doe Xoge AO eif de e ON 63. E. pamirica 
Plants ascending or decumbent, less than 20 cm high. 65 
Plants erect, more than 20 cm high (except E. leteo- 
VIEIUS). w a anie e a dde ee E NL we UK NET WIE de 69 
Pseudoumbel leaves much larger than stem leaves; 
involucre saucer-shaped . . . à 64. E. tibetica 
Pseudoumbel leaves almost equal as stem leaves; cyathia 
campanulate or turbinate .. . . 66 
Ray leaves opposite; capsules more than 5 mm across.. . 
E wee Les Vb 18. 482 MO ies Twp rue des ag 65. E. thomsoniana 
Ray leaves ternate; capsules less than ca 5 mm across . 
oe D 67 
Leaves oblong, obliquely-oblong; capsules densely warted 
-—- x 66. E. micractina 
Leaves neither oblong nor obliquely-oblong; capsules 
smooth or minuted granulate. . . . . . . à 68 
Leaves petiolate; ray leaves reniform; styles free from 
base uus ov UE RETO IU TES 67. E. sharmae 
Leaves sessile; ray leaves obovate; styles connate up to 
middle E EU 68. E. stracheyi 
Leaves spathulate to obovate-spathulate; veins prominent 
Ol Cocci o e wo» es 69. E. helioscopia 
Leaves other than spathulate or obovate-spathulate; veins 
obscure on COCCİ. . 4 € cw ww > 70 
Axillary rays absent; pseudoumbel rays less than 2 cm 
LODG' era a. an aka o | 71. E. jacquemontii 


Axillary rays present; pseudoumbel rays usually more than 


71a. 


72a. 


73a. 


74a. 


75a. 


77a. 


260m LONG ecs e 6 a ee ra, Bk dS. oS 71 
Leaves obtuse at apex; capsules densely warted . . . . . 
4 Pr 70. E. cornigera 
Leaves acute-apiculate at apex; capsules smooth or 
sparsely warted . . . . . . .. e o so 72 
Plants annual; glands peltate; capsules purple . . . . . 
qu No OL Mene a ae KA A 72. E. peltata 
Plants perennial; glands not peltate; capsules yellow . 
ae ee. et a Na OE, es x NG naka ene a 73 
Leaves ovate, ovate-elliptic, rounded at base, styles 
less than 2.5 cm long . . . . 74 
Leaves linear to oblanceolate, elliptic-lanceolate, 


cuneate or attenuate at base, styles more than 3 cm long 


» * . . . . . . . 75 
Rootstock thick; branches villous, glands 5 . . . . . . 
. . . . LI . . . . . . . . . . . 77. E. luteo-viridis 


Rootstock slender; branches glabrous; glands 4 . . 

es Ge 7e IR Us. cw Cw Dk c9 desk Um Ue o o 78. B. Cashmerlana 
Leaves usually more than 3 cm broad; puberulous on upper 
surface or at least on midrib; cyathia ca 6 by 10 m. . 
ovk. d ay Deu Due COM VOR, SI ue 73. E. wallichii 


Leaves less than 2.5 cm broad; quite glabrous on upper 


surface; cyathia less than ca 5 by 6 mm... 76 
Leaves petiolate; ovary smooth. 74. E. sikkimensis 
Leaves sessile or subsessile; ovary papillate . 77 


Leaves less than 5 cm long; ray leaves 1.5 by 1 cm; 


styles free from base . . 75. E. khastana 


78a. 


79a. 


80a. 
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Leaves more than 5 cm long; ray leaves 2 by 1.5 cm; 
styles connate up to middle . . . . 76. E. donii 
Leaves often with a gland tipped marginal teeth; glands 
4-5 at the rim of the involucre. . . 81. E. agowensis 
Leaves without gland tipped marginal teeth; glands 
solitary or rarely 4-5, external to the involucre., .. 
s 33€» SR ur, lee a, ru Se Sn Tage se we 79 
Shrubs; floral leaves completely coloured; gynophore 
more than 5 mm long . . . . . 48. E. pulcherrima 
Herbs; floral leaves green or partially coloured; 
gynophore less than 5 mm long. .... 81 
Leaves not panduriform; glands with a circular mouth; 
seeds angular, bluntly tuberclate. .49. E. heterophylla 
Leaves usually panduriform; glands with elliptic-oblong 
mouth; seeds oblong-ovoid, sharply tuberculate. . . .. 


"T- ie SP Re Ge BNN EA Be ak ai A ee tty rai E. cyathophora 
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EXCLUDED SPECIES 
Be 
Ydentity and occurrence of the following species are in 
doubt and hence, deluded from work. 
1. Euphorbia divergens Klotzsch in Klotzsch & Garcke, Bot. 
Ergebn. Reise Waldemar t. 18. 1862. 
Boissier (1862) and J.D. Hooker (1887) found E. 
divergens Klotzsch (conspecific with E. rothiana Sprengel. A 
comparative study of Klotzsch’s (l.c.) tabfula of E. divergens 
with specimens and type photograph of E. rothiana od 
that both are distinct. However, there is no specimen of E. 
divergens in any ofthe Indian herbaria. Since its identity 
could not be determined, it is excluded here. 
2. Euphorbia graminea Jacq., Select. Stirp. Amer. Hist. 157. 
1763. 
Ks spec (uu 
Prain (1903) poported xem Bengal. But there is no 
specimen available in any e£—the Indian herbariawe 
3. Euphorbia mayuranathanii Croizat 
| Croizat (1940) described this species based on the 
collections of P.V. Mayuranathan, the—ther-eurator—ef-Madras 
Museum, from Pallasana, Palakkad gap in Western Ghats. None 
ef-the-eriginal specimens exist in any of the Indian herbaria 
ABANG is species. Several exploration trips have been 
conducted to the type locality and neighbouring areas without 
Abi ek Anny have became erence 


any success in relo^,;Ling this species, PRrobabiy—it- las 


je 
disappeared fTt——^-d—erd hence excluded from the work. 


4. Euzaorbia segetalis L., Sp. Pl. 458. 1753. 
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Bis specics buk mo 
Graham (1839) recorded from Bombay, No specimens ef—this 
Speeies—rs—feund in ary Indian herbaria. 
5. Euphorbia vachellii Hook. & Arn. in Bot. Beechey Voy. 


213. 1837. 

Chattarjee & Raizada (1948) reported this 
species (as E. serrulata Reinw.—ex—Bl.) from Assam. Since 
then there is no report of this species in any of the Indian 
floras or works particularly appeared from that region. 
During-the—-present-—study 2 ne efforts to find this species in 


; . cli el he 
field and herbaria but eeuld not succeed. So occurrence and 


identity of this—speeies is doubtful. 
6. Euphorbia sessiliflora Roxb., Fl. Ind. 2: 471. 1832. 

Roxburgh (1832) described this species from Calcutta 
Botanic garden based on a specimen brought from Pegu by Rev. 
Mr. Felix Carey and planted there. But this could not be 
found in Indian Botanic garden, Calcutta or any of the Indian 
herbaria. 
6. Euphorbia uniflora Roxb., Fl. Ind. 2: 473. 1832. 

bah Maya 7 Po 
This is excluded, due—te—the—teek—esf a clear 


a 


description and no indication QE ENDS: Its—-dentity;—henee, 
remains—doubtful. 
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CONCLUSIONS 


The present investigation carried out during the past 
five years on the genus Euphorbia L. in field and herbarium 
has resulted in this systematic revision of the genus with 81 
species and 6 varieties under 7 subgenera for the present 
India as against Hooker's more euam a century old account of 
52 species and 6 varietes from the then larger British India. 
This study has covered all aspects of a scandard revisionary 
work as suggested by Davis and Heywood (1973), Leenhouts 
(1968) and Maxted (1992). 

The following are the noteworthy findings of the present 
study: 

I. NEW SECTIONS 
1. Epiphylloides Binojk. 

The non-spiny, 2-winged branches and cyathia at the 
margins of the wings, separate E. epiphylloides Kurz from rest 
of the species belonging to the subg. Euphorbia. Hence it is 
described here as a new section. 

2. Longistylae Binojk. 

The erect habit, solitary cyathia, comparatively longer 
styles, absence of microphyllous leaves and branches separate 
E. hispida, E. longistyla, E. senguptae, E. katrajensis, E. 
jodhpurensis, E. erythroclada, E. notoptera and E. deccanensis 
from the rest of the species belonging to subg. Chamaesyce. 


Hence a new section is erected to accommodate those species. 
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II. NEW SPECIES 
1. Euphorbia balakrishnanii Binojk. 
Described on cesteén collections from South India, and 
allied to E. corrigioloides Boiss. 
2. Euphorbia lawsonii Binojk. 


makrini  Callee vie 
Described from,South India and ie allied to E. heyneana 


X 
Sprengel. 
3. Euphorbia sebastinei Binojk. 

Described Based on the specimens from Andhra Pradesh, 
Maharashtra and Uttar Pradesh,  Ft—ks allied to E. thymifolia 
L. 

4. Euphorbia susan-holmesiae Binojk. 

Described from South India. E. royleana Boiss. is the 
closest species, Also occurs in Sri Lanka. 

5. Euphorbia vajravelui Binojk. & Balakr. (1991) 

This—9pecies was described Based on the collections from 
Kalakkad R.F. pig Western Ghats, His allied to E. 
antiquorum L. 

III. ADDITIONS TO THE INDIAN FLORA 
i. Euphorbia cotinoides Miq. 

This American species is commonly grown in Indian 
gardens. But there was no report of its occurrence in any of 
the previous Indian floras or works. Binojkumar & 
Balakrishnan (1991) report it as an addition to the Indian 
Euphorbia. | 
2. guphorbia leucocephala Lotsy 


This New World species occurs throughout India but 
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hitherto wrongly identified as E. systyla Edgew. in earlier 
Indian works. It was correctly identified and reported by 
Binojkumar & Balakrishnan (1992). 

3. Euphorbia lathyris L. 

A few specimens collected from West Bengal and housed in 
LWG found to have been correctly identified as E. lathyris L. 
But this European species has not been included in any of the 
Indian floras. 

4. Euphorbia mauritanica L. 

This South African species widely occurring in Indian 
gardens, has been misidentified as E. antisyphilitica Zucc. in 
Indian works. 

5. Euphorbia agowensis Hochst. ex Boiss. var. 
pseudoholstii (Pax) Bally & Carter. 

The specimens of this taxon in Indian herbaria were 
erroneously identified as E. dracunculoides Lam. or E. 
agowensis Hochst. ex Boiss. 

IV. NEW STATUS AND COMBINATIONS 
1. Section Elegantes (Boiss.) Binojk. comb. et stat. nov. 

Boissier (1862) treated Elegantes as a subsection of 
sect. Anisophyllum Roeper. The imbricate upper leaves which 
conceal the cyathia is a unique character of this group, which 
deserves a sectional rank and is elevated to a section under 
subg. Chamaesyce. 

2. Section Lacanthis (Rat.) Binojk. comb. et stat. nov. 

Genus Lacanthis of Rafinisque is treated here as a 


section under subg. Euphorbia. The unique features of this 
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section are the absence of spine-shield, presence of large- 
coloured bracts and cylindrical seeds. Gilbert (1987) treated 
it as a subgenus under the broad concept of Euphorbia. To 
avoid multiplicity of generic and subgeneric divisions in this 
complicated genus, till a world-wide monographic study is 
available, the present study prefers to keep all succulent 
species under subg. £Euphorbia in different sections. 

3. Euphorbia cornigera Boiss. var. cognata (Boiss.) Binojk. 
comb. et stat. nov. 

Boissier (1862) described E. cornigera and E. cognata 
from NW. Himalayas. A thorough study of ample specimens, 
protologue and type photographs has confirmed that E. cognata 
is a variegated form of E. cornigera which occurs usually in 
higher elevations. | 
4. Euphorbia  fusiformis Buch.-Ham. ex D. Don var. 

khandallensis (Blatter & Hallberg) Binojk. comb. et stat. 

nov. 

Blatter & Hallberg (1921) differentiated their BE. 
khandallensis from E. fusiformis Buch.-Ham. ex D. Don by its 
long rootstock, involucre colour, compressed capsules and 
spherical seeds. It is now found that the triangular, acute- 
acuminate bracts and globose seeds are the only characters to 
differentiate this from E. fusiformis and hence reduced here 
as a variety under E. fusiformis. 

5. Euphorbia heyneana Sprengel var. nilagirica  (Miq.) 

Binojk. comb. nov. 


Miquel's (1852) E. nilagirica is allied to E. heyneana 
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Sprengel but differs by the more or less decumbent habit and 
reddish brown stem as against the prostrate habit, pale green 
stem of E. heyneana.  Panigrahi (1974) treated E. nilagirica 
Miq. as subspecies under E. heyneana Sprengel, whereas Gamble 
(1925) treats it as a variety under E. microphylla Roth. 
V. SPECIES REINSTATED 
1. Euphorbia cashmeriana Royle 

J.D. Hooker (1887) events E. cashmeriana Boiss. as a 


of klo w Gen 
synonym under E. pilosa L. var. cognata (Boiss.) Hook.f. -But 


E. pilosa L. does not occur in India: and—treated—E.—cognata 
Boiss. as a Variety under——F-—eernigera—Boiss. Royle's 
illustration of E. cashmeriana and the characters provided in 
bor be kóre v nme 

the protologue revealed that it is distinct from £. cernmigera 
and-E.—piiosa. 
2. Euphorbia cattimandoo W. Elliot ex Wight 

J.D. Hooker (1887) treats this species as synonym of E. 
trigona Haw. However, E. cattimandoo differs from E. trigona 
by its pentangular branches and acuminate leaves compared to 
the triangular branches and acute leaves of E. trigona. Hence, 
E. cattimandoo W. Elliot ex Wight is treated as a distinct 
taxonomic entity. 
3. Euphorbia jodhpurensis Blatter & Hallberg 

R. Smith (1986) treats this species as synonym under E. 
clarkeana  Hook.f. E.  jodhpurensis can, however, be 
differentiated by its erect habit, solitary cyathia without 
Wicrophylldus leaves and distinctly larger limbs of glands as 


against the prostrate habit, cyathia 2-3 together with 
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microphyllous leaves and indistinct limbs of glands of E. 
clarkeana. 
VI. MISAPPLIED NAMES 
1. Euphorbia atoto G. Forster 

E. halophila Miq., an Indian species was considered as a 
synonym of E. atoto G. Forster by J.D. Hooker (1887). 
However, it is now found that E. atoto is an Australian 
species, which does not occur in India and that E. halophila 
is a distinct species occurring in India. 

2. Euphorbia himalayensis (Klotzsch) Boiss. 

E. himalayensis (Klotzsch) Boiss. does not occur in the 
present political boundaries of India, but it had been 
misapplied to E. luteo-viridis Long and E. wallichii Hook.f. 
in Indian Floras. 

3. Euphorbia pilosa L. 

E. pilosa is a Siberian and Mangolian species which does 
not occur in India. In Indian floras it had been so far 
misapplied as E. cornigera Boiss. or rarely as E. donii 
Oudejans. 

VII. EXTENDED DISTRIBUTION OF CERTAIN ENDEMIC SPECIES 
1. Euphorbia khasyana Boiss. 

This species has been so far reported only from Khasi 
hills of Meghalaya, but it is found that it occurs in Nagaland 
also. 

2. Euphorbia sharmae U. Bhattacharyya 
This species so far considered to be endemic to Uttar 


Pradesh is now found to occur in Sikkim also. 
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VIII. LECTOTYPIFICATION. 

The following species has been lectotypified. 
1. Euphorbia antiguorum L. 

Linnaeus (1753) cites several references including Hort. 
Cliff. 196, Fl. Zeyl. 199, Comm. Hort. 1. p. 23. t. 12, 
Rheede's Schadida-calli in Hort. Malab. t. 42 and Comm. Plael. 
21. t. 55. f. 5. in the protologue of E. antiquorum. Wijnands 
(1983) lectotypified this species on specimen No. 196.1 on 
Hort. Cliff. A critical examination of the above references 
and photographs of the specimen 196.1 of Hort. Cliff. (BM) 
shows that the most suitable olement to match with the plant 
occurring in India is  Rheede's  Schadida-calli. The 
lectotypification done by Wijnands for this species is changed 
and Rheede's Schidada- calli in Hort. Malab. 2: p. 81, t. 42. 
1679 is chosen and lectotypified here as type of E. 
antiquorum L. 

2. Euphorbia clarkeana Hook.f. 

J.D. Hooker (1887) cites the specimens India, Royle s.n., 
Lahore, Edgeworth s.n., Lahore, Thomson s.n. and Delhi, Clarke 
23310 A & C as types of this species. It is found that 23310 
A is the most suitable one to serve as type and is selected as 
lectotype. R. Smith (1986) erroneously cited this specimen as 
holotype. 

3. Euphorbia epiphylloides kurz 

Kurz did not cite any specimen in the protologue as type 

but indicated the type locality as Andamans. In the present 


study it was found that there were several specimens from 
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Andamans deposited in CAL and K of which Kurz s.n. (K) from 
South Andamans is selected as lectotype. 
4. Euphorbia kanaorica Boiss. 

Boissier (1862) cites the specimens from Himachal 
Pradesh, Kinnaur, July 1830, Jacquemont 1491 (P) and Kinnaur, 
21.8.1847, Thomson 2010 (K) as types. After a critical study 
on the above syntypes, Kinnaur, 21.8.1847, Thomson 2010 is 
selected as lectotype. 

5. Euphorbia katrajensis Gage 

Gage (1914) cites the specimens Katraj hills, 19.8.1890, 
Kanetkar s.n. and Katraj hills, 29.7.1909, Sherade s.n. as 
type. In the present study Kanetkar s.n. is found to be 
suitable to serve as type and is selected as lectotype. 

6. Euphorbia khasyana Boiss. 

| Boissier (1862) cites In ditione  khasya Indiae 
Orientalis, Griffith as type of this species. In the present 
study, it was found that there are 4 specimens belonging to 3 
numbers collected by Griffith rrom Khasi hills, viz. Mountains 
Khasya, Griffith 391; Khasya hills, Halapance, Griffith 782 & 
881 as typesof this species and Griffith 782 (K, left hand 
specimen) is selected as lectotype. 
7. Euphorbia maddenii Boiss. 

Boissier (1862) cites the specimens from Himachal 
Pradesh, Mahasu, Simla, Edgeworth 148; Uttar Pradesh, Nanital, 
Madden 25, Strachey & Winterbottom 15 and Thomson 572 as 
types, of which Edgeworth 148 (K) is found to be most suitable 


one to serve as type and is selected as lectotype. 
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8. Euphorbia notoptera Boiss. 

Boissier (1862) cites the specimens from Bombay, Dalzell 
S.n., Concan, Stocks s.n., Malabar, Stocks s.n. and Canara and 
Mysore, Law s.n. as types. The specimen Dalzell s.n. (K) is 
selected as lectotype. 

9. Euphorbia perbracteata Gage 

Gage (1914) cites Central Provinces, Surupur, March, 
1911, Haines 3681; Gangetic Plains, United Provinces, 
8.3.1901, A.S. Bell 154; Deccan, Central Provinces, Khandawa 
Dt., Bhagawarpur, Duthie 8413 and Nagpur, Khat, Duthie 10555 
as types. Study on the above syntypes shows that the specimen 
from Central Provinces, Sururpur, March 1911, Haines 3681 (K) 
matches well with the protologue and is selected as lectotype. 
10. Euphorbia pycnostegia Boiss. var. zornioides (Boiss. ) 

Santapau 

Boissier (1862) cites Malabar and Concan, Stocks s.n. and 
Bombay, Law s.n. as types in the protologue of E. zornioides. 
The specimen from Bombay, Law s.n. (K) is selected as 
lectotype. 

11. Euphorbia sikkimensis Boiss. 

Boissier (1862) indicate the ee eee Sikkim, Lachen, 
31.7.1849, J.D. Hooker s.n.; Sikkim, Lachang, 1.10.1849, J.D. 
Hooker s.n., and Bhutan, Griffith 963 as types. Among these 
the specimen Griffith 963 from Bhutan was described as a 
distinct species namely Euphorbia griffithii by Hooker in 


1887. From the remaining 2 specimens, Sikkim, Lachan, 
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31.7.1849, J.D. Hooker s.n. (K) is found suitable to serve as 
type of E. sikkimensis Boiss. and is selected as lectotype. 
12. Euphorbia stracheyi Boiss. 

Boissier (1862) cites the specimens collected from Alpine 
Himalaya, Strachey & Winterbottom 17; Kumaon and Champwar, 
Strachey 20; Choor, Edgeworth 147; Sikkim, J.D. Hooker s.n. 
and Kedarnath, Jacquemont 857 as types. It is found that the 
specimen from Alpine Himalaya, Strachey & Winterbottom 17 (K) 
is the most suitable to serve as type and is selected as 
lectotype. 

13. Euphorbia thymifolia L. 

Linnaeus (1753) cites 4 references including 2 
illustrations, viz. Pluk. alm. 372 t. 113. f. 2. and Burm. 
Zeyl. 225. t. 105. f. 3 of which Burm. Zeyl. 225. t. 105. f. 
3. exactly matches with the protologue and is selected as 
lectotype. 

14. Euphorbia tibetica Boiss. 

Boissier (1862) cites the specimens from Himachal 
Pradesh, Spiti, Dankhar, 2.9.1847, Thomson s.n., Kinnaur, July 
1830, Jacquemont 1949 and "libet, Lapthal, 5000 m, 1843, 
Strachey & Winterbottom © as Lypes in the protologue. It is 
found that the specimen from Himachal Pradesh, Spiti, 
Dhankhar, 2.9.1847, Thomson s.n. (K) is suitable to serve as 
type and is selected as lectotype. 

IX. NEOTYPIFICATION 
1. Euphorbia tortilis Rottler ex Ainslie 


Ainslie (1826) described this species based on Rottler's 
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collection from the Coromandel ost of Tamil Nadu. According 
to Stafleu & Cowan (1979), Rottler's type materials are at 
Herb. Rottler (K), Royal Herbarium (LIV) and other specimens 
are in C, ER, FI, W, MO, H, N, NY and LE. But no specimen of 
Rottler belonging to this species could be found in any of the 
herbaria. E. tortilis is a common species in coastal areas of 
Tamil Nadu, especially in  Thanjavur and Tiruchirapalli 
districts. In the absence of original materials of Rottler, 
fresh specimens were collected from the type locality and 
Binojkumar 93948 (MH) is designated as neotype. 


X. TAXA TO BE INCLUDED IN INDIAN RED DATA BOOK 


Thé present study en—Lndian—Fuphorbiss—rr the—field—and 
o} Euphorbia 

herbaria has revealed that the following Indian species have 
Hasene rare or threatened$due—to—various—factors. 
1. Euphorbia cashmeriana Royle 

Indeterminate in status. Inclusion of this species in 
the present work is solely based on Royle's illustration. 
After Royle (1839) it has never been collected. Intensive 
search in type locality to relocate this species for in situ 
conservation is a pre-requisite. 
2. Euphorbia cattimandoo W. Elliot ex Wight 

This species is rare and endemic to Andhra Pradesh, only 
a few specimens of this species exist in MH. Efforts made to 
relocate this species were in vain due to human activities in 
its original habitat. 
3. Euphorbia coccinea Roth 


A rare species, reported from Goa, Karnataka, Maharashtra 
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alo in Si 5 

and Rajasthan. Efforts are to be made for relocation and ex 
situ conservation. Shey de mack. 
4. Euphorbia deccanensis Raju 

A rare species, reported from Andhra Pradesh, Kerala and 
Tamil Nadu. The causes of its rarity are forest fire, and 
denudation of forests due to developmental activities. 
5. Euphorbia epiphylloides Kurz 

Rare and endemic to Andaman Province. Many of its 
habitats are protected under Biosphere Reserves. 
6. Euphorbia heyneana Sprengel var. nilagirica  (Miq.) 

Binojk. 


Possibly extinct. Endemic to Nilgiri hills of Western 


Ghats. After the type collection, it has never been 
Shourd óc 

collected. \ £fforts were made to recollect this species but 

have—net—been (successful) 

7. Euphorbia jacquemontii Boiss. 


Endangered. Endemic to Jammu & Kashmir. In open meadows 
of the high altitudinal areas. Ex situ conservation in 
botanical gardens is suggested. 

8. Euphorbia jodhpurensis Blatter & Hallberg 
be canse v) 

Rare. Endemic to Rajasthan, threatened due—to habitat 
degradation and narrow distribution range. 
9. Euphorbia kanaorica Boiss. 

Rare and endemic to Western Himalayas.A-R. Smith (1986) 
reported its occurrence along borders of Pakistan and 


Afghanistan. 


10. Euphorbia khasyana Boiss. 
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Rare, endemic to Eastcin Himalayan province. The plant 
has become rare due to degradation of forest in these areas. 
Ex situ conservation in botanical gardens is suggested. 

11. Euphorbia laciniata Panigr. 

A rare species, reported from Andhra Pradesh, Karnataka 
and Tamil Nadu. The rarity is mainly due to the forest 
destruction and also due to poor seed dispersal mechanism. 
12. Euphorbia longistyla Boiss. 

A rare species. The rarity is dius to shifting 
cultivation. Boissier (1860) cited the type locality of this 
species as India Orientalis. It is only reported from Andhra 
Pradesh and Karnataka. 

13. Euphorbia micractina Boiss. 

A rare species, endemic to Jammu & Kashmir. The species 
has depleted due to natural causes and partially due to loss 
of its habitat. R. Smith (1986) reported it as endemic to 
Kashmir and Baltistan. 

14. Euphorbia peltata Roxb. 

Probably extinct. Roxburgh (1832) described this species 
based on the plant grown in Indian Botanic Garden, Calcutta 
from the seeds brought from Coromandel Coast. After that this 
species has never been relocated. Efforts were made to 
recollect this species in and around the Coromandel Coast, but 
has not been succoesstrul. 

15. Euphorbia perbracteata Gage 
Rare. Endemic to Deccan Province. One cause for its 


decline is  over-exploitation because of its medicinal 
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properties. Efforts should be made to bring this species 
under cultivation. 

16. Euphorbia santapaui A.N. Henry 

Endangered, He-+s recorded only from Agastyar hills of 
southern Western Ghats. ‘the habitat of this species is a 
pilgrimage spot. During winter season the pilgrims use this 
species for burning to warm themselves. 
17. Euphorbia senguptae Balakr. & Subram. 

Ka YAni vy B Bis SPECS 
Rare. Endemic to Andhra Pradesh. Rere due to habitat 


destruction. 
18. Euphorbia sikkimensis boiss. 
e ke | 

Rare.  fEndcemic to/Fastern Himalayan Province. Efforts 
should be made tor ex situ conservation in botanic gardens. 
19. Euphorbia thyrsoidea Boiss. 

Endangered. Endemic to sunny meadows of high altitudes 
of Jammu & Kashmir. Ak. Smith (19860) reported it as endemic to 


Kashmir. 


UNCT SPECIES 










1. Eupharbia agowensis Hochst. ex Boiss. 

This African species also occurs in India without any 
continuity in Wistribution. 
2. Euphorbia sugan-holmesiae Binojk. 

This species oócurs in South India and Sri Lanka. 
3. Euphorbia helioscopia L. 

In India, this specXes occurs in NW. Himalayas, Gangetic 
plains and Nilgiris showi disjunct distribution. 


4. Euphorbia nana Royle 
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The occurrence 


£ dcl adn NW. Himalayas and 
northern parts of Western Glríts shows its disjunct 


Distribution of sevoral species have been extended 








and/or altered. Certain species were found to be conspecific 
with others and the status of some are changed. Detailed 
descriptions have been given for almost all species. 
Phytogeography and phylogeny has been discussed with taxonomic 
importance. First-hand ethnobotanical information for 13 
species has been collected during the exploration trips. 
Cytological, palynological and  embryological data are 
connected with taxonomy. 

All the information furnished in this thesis are first- 
hand and are based on the intensive studies on ample 
materials and caretul observations in the field. The thesis 
which forms the first comprehensive account on the genus 
Euphorbia L. in India, is respectfully submitted to the 
Bharathiar University for the award of Doctor of Philosophy 


(Ph. D.) degree in Botany. 
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A NEW SPECIES OF SUCCULENT EUPHORBIA L. 
(EUPHORBIACEAE) FROM INDIA 


M. S. BINOJKUMAR AND N. P. BALAKRISHNAN 
Botanical Survey of India, Southern Circle, Coimbatore 641003, India 


Summary. 


Euphorbia vajravelui Binojk. & Balakr. sp. nov., collected from Kalakkad forest in 


Tirunelveli District of Tamil Nadu, Southern India, is described with illustrations and photographs. 


Euphorbia vajravelui Binojk. & Balakr. sp. nov. 

A E. antiquorum L. affinis sed ramis ultimis com- 
planatis et bialatis; cyathiis solitariis vel ternatis, fla- 
vidis; pedunculis curtis; floribus cyathii centralis utri- 
umque fasciculi ternati semper maribus; antheris 
flavidis et seminibus ovoideis differt. 


Typi. Binojkumar 93914 (holotypus in CAL, 
isotypi in MH); Vajravelu 85038 (paratypi in 
MH). 

Euphorbia vajravelui Binojk. & Balakr., allied 
to E. antiquorum L. but differs in ultimate 
branches being flat and 2-winged; cyathia soli- 
tary or in triads, yellowish; peduncles short; flow- 
ers of central cyathium of each triad only male; 
anthers yellowish and seeds ovoid. 

Shrubs or small trees, succulent, up to 10 m 
tall; main branches quadrangular or pentangular; 
ultimate branches jointed or not, flat and 2 
winged, sometimes 3-winged at tips; spines 
paired, 2-3 mm long. Leaves small, fleshy, early 
caducous, sessile or subsessile, broadly ovate to 
suborbicular, entire at margin, obtuse or sub- 
truncate at base, obtuse or subapiculate at apex, 
4-6 x 3-5 mm, fleshy; petioles ca. | mm long. 
Cyathia axillary on the margins of branch wings, 
solitary or in triads of simple dichasium located 
above the spines; the central cyathium sessile 


bearing male flowers only; lateral ones pedun- 
culate, bisexual, smaller than central one; pri- 
mary peduncle ca. 5 mm long, greenish yellow; 
secondary peduncles ca. 6-8 mm, greenish yel- 
low, bracts at the base of the involucre broadly 
obovate, ca. 3 mm diam., yellowish; involucre 
saucer-shaped; involucral lobes 5, orbicular, ca. 
2 mm diam., lacerate at apical margin; glands 
4-5, between the involucral lobes, transversely 
oblong, strongly-pitted, ca. 4 mm long, ca. 2 mm 
wide, fleshy, pale yellow. Male florets: when young 
in 5 fascicles of 5-6 flowers in each, surrounded 
by sheathing bracteoles; pedicels ca. 1 mm long, 
glabrous; filaments articulate on the pedicel; an- 
thers subglobose, transversely dehiscing, yellow 
in color; bracteoles setaceous, deeply laciniate, 
ca. 3 mm long, ca. 4 mm wide, over-topping the 
male flowers when young. Female florets: with 
gynophore ca. 2 mm long; ovary ca. 3 mm in 
diam.; styles 3, connate to the middle, bifid above; 
stigma papilose. Capsule 5-7 mm in diam., sep- 
arating into 3 bivalved, 1-seeded cocci from a 
persistent axis, seeds ovoid, ca. 3 mm long and 
2-5 mm wide (Figs. 1—9; plates 1, 2). 

INDIA. Tamil Nadu, Tirunelveli Dist., near 
Ayyanar Raja Estate, Kalakkad R.F., 12 April 
1990, Binojkumar 93914 (holotype in CAL, iso- 


Table 1 





Euphorbia vajravelui 
Binojk. & Balakr. 





1. Plants with main branches quadrangular or pen- 
tangular; ultimate branches flat, 2-winged with 
thin canaliculate wings: margin only slightly 
wavy; spines 2-3 mm long. 

2. Cyathia yellowish, axillary, solitary or in triads; 
peduncles yellowish; primary peduncle ca. 5 mm 
long; secondary peduncle ca. 6-8 mm long. 


3. Central cyathium of a triad sessile, producing 
only male flowers; lateral ones bisexual. 

4. Anthers yellowish. 

5. Seeds ovoid, ca. 3 mm long, 2 mm wide. 


Euphorbia antiquorum L. 


Plants with all branches 3-5-winged, with thick 
wings, never 2-winged; margins deeply sinulate; 
spines 4-5 mm long. 


Cyathia pinkish, axillary, in triads or 3-4 individual 
cyathia together; peduncles reddish brown; pri- 
mary peduncle 1-1.5 cm long; secondary peduncle 
when present 1-1.5 cm long. 

All cyathia bisexual. 


Anthers pinkish. 
Seeds globose, ca. 2 mm diam. 





Note: The present species occurs in Kalakkad forest at an altitude of about 1,000-1,200 m. It is easily 
distinguishable from E. antiquorum L. by its long flat 2-winged thinly fleshy branches and quadrangular or 
pentangular main stems. During the flowering season honeybees are usually seen around Euphorbia antiquorum 
L. But in this species honey bees are not noticed during the flowering season. The local people familiar with 
these forests are also able to distinguish these two species. The plants in cultivation in the garden of this institute 
at Coimbatore also show the above distinctive features of flat 2-winged branches. 
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Figs. 1-9. Euphorbia vajravelui Binojk. & Balakr. 1. Portion of branch. 2. Cross section of ultimate branch 
with leaves. 3. Cross section of main stem. 4, 5. Two views of cyathium. 6. Male flowers with bracteoles. 7. 
Female flower. 8. Capsule. 9, Seed. 
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Fig. 10. Euphorbia vajravelui—habit. 


types in MH); ibid. 5 March 1989, Vajravelu 
85038 (paratype in MH). 

The species is named in honor of Dr. E. 
Vajravelu, Scientist SE, Botanical Survey of In- 
dia, Coimbatore, for his worthy contributions to 
the taxonomy of rare and endangered flora of 
peninsular India. It was he who, along with the 
senior author, first spotted and collected the spe- 
cies. 


Acknowledgments 


The authors are grateful to Mrs. Susan Holmes of 
the herbarium, Royal Botanic Garden Kew, for kindly 


Fieldnotes 
(Continued from page 228) 


concluded that there is no other Stylothelae pop- 
ulation in the San Gil area and that the plant 
Georgi sent to Boedeker, who described it as M. 
gilensis, was the Stylothelae commonly found in 
the San Gil area. A comparison of Boedeker's 
M. gilensis illustration with the M. cf. gilensis 
found in the San Gil area does not appear to 
refute our conclusion, if one selects a plant potted 
and watered as Boedeker's appears to have been. 
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Fig. 11. Portions of flowering branches. 


comparing the specimen with other species in the Kew 
herbarium and conveying her valuable opinion. We 
are also thankful to Dr V. J. Nair, Scientist SD, and 
K. Sivanandan, Senior Artist, Botanical Survey of In- 
dia, Coimbatore, for the Latin diagnosis and the illus- 
trations, respectively. The senior author is grateful to 
the Director, Botanical Survey of India, for the award 
of a Research Fellowship to him. 


It is worth noting that the plant found at San Gil 
has fine white bristles in the axils, matching Boe- 
deker's description and differing from M. retti- 
giana which has naked axils (truly naked axils 
as differentiated from the naked axils errone- 
ously reported for such plants as M. jaliscana 
and M. zeilmanniana). 

Plant materials have been sent to MEXU (Her- 
nandez) and to KEW (via MEXU). 
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LINDEN RECEIVES SPECIAL SERVICE AWARD 





LARRY W. MITICH 


Department of Botany, University of California, Davis, CA 95616 


At its 24th biennial convention in San Anto- 
nio, the CSSA presented Dr. Seymour Linden 
with its Special Service Award in recognition of 
his many efforts for the CSSA — including serving 
as president—and of his actions for the preser- 
vation of succulent plants. During Seymour's 
presidency, he initiated the following: establish- 
ment of a CSSA seed distribution program; ren- 
ovation of the CSSA slide programs; establish- 
ment of working relationships with the U.S. Fish 
and Wildlife Service and USDA-APHIS; as- 
sumption of control of the CSSA Journal and the 
appointment of new publishers; broadening the 
responsibility of the CSSA guest speaker and for- 
eign relations committee; and other expansions 
of the CSSA’s role. In keeping with his dominant 
concerns, Seymour also presided over the CSSA's 
adoption of a resolution against competitive 
showing of wild collected plants in CSSA-spon- 
sored shows. 

Seymour Linden and his twin brother Gus were 
born 17 July 1921 in Los Angeles. The twins and 
their younger brother Irwin attended Los Angeles 
schools. Seymour moved on to the University of 
California in L.A., where he obtained three de- 
grees in chemistry — his B.A. with honors in 1942, 
his M.A. in 1943, and his Ph.D. (organic chem- 
istry) in 1945. (Gus also received his Ph.D. in 
1945; these were the first twins to receive 
concurrent doctorates at UCLA.) During World 
War If, he worked on a project to synthesize 
Vitamin A. 

After teaching at UCLA, Seymour worked in 
the industrial coatings industry as a director of 
research involved with baked enamels and ep- 
oxies. Later he was a manufacturer of industrial 
and scientific protective apparel, helping to de- 
sign safety clothing for nuclear workers. He was 
a member of the board of directors and the ex- 
ecutive committee of IMODCO company, man- 
ufacturers and designers of offshore mooring de- 
vices for oil tankers. He served on several Federal 
Trade Commission industry committees repre- 
senting the protective apparel industry and the 
Institute of Industrial Launderers. Although Sey- 
mour retired from business in 1981, he remains 
a research consultant and investment advisor. 

Seymour describes himself as “an avid hob- 
byist." Before 1972, he welded ornamental water 
fountains; some ofthese incorporated decorative 
leaves, which led him to purchase books illus- 
trating succulent plants. He soon became inter- 
ested in the plants themselves. He now has a large 
library of succulent and cactus books and jour- 
nals. He has been an associate editor of the Eu- 
phorbia Journal for many years. 


Seymour likes to tell the story of his first en- 
counter with a cactus club. Very early in his suc- 
culent career, he received some euphorbias from 
a relative and was advised to attend a meeting 
of the Sunset Club in Santa Monica to learn how 
to care for them. He went not knowing anyone; 
he felt out of place and was dismayed by the 
Latin names on the plants displayed. He was on 
his way out the door when president Joe Kellet 
urged him to stay, offered to explain the jargon 
he heard, and introduced him to several mem- 
bers with whom Seymour is still friends. Sey- 
mour says, “I will be eternally grateful to Joe for 
not letting me leave the meeting. I think that 
without it I would not have continued my fledg- 
ling interest in plants.” 

Seymour has participated in botanical expe- 
ditions to Costa Rica, Peru, Bolivia, South Af- 
rica, Zimbabwe, Kenya, Somalia, Sudan, and 
Madagascar. He maintains a large collection of 
succulents; many are cacti from his trips to Peru 
and Bolivia. His yard is filled with succulents 
growing in the ground, in hanging baskets, and 
in his 15 ft by 30 ft greenhouse. He is particularly 
devoted to euphorbias, aloes, ceropegias, and 
epiphytes. 

Seymour is interested in plant conservation 
and considers it important that little-known and 





Fig. 1. In 1940, Seymour Linden, 19, was photo- 
graphed in a tuxedo for his Tau Delta Phi fraternity's 
yearbook. 
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EUPHORBIA LEUCOCEPHALA LOTSY - A NEW RECORD FOR INDIA 


M.S. Binojkumar and N.P. Balakrishnan 
Botanical Survey of India, Coimbatore 641003. 


While studying the genus Euphorbia for 
Flora of India, the authors came across some 
interesting garden plants among this genus 
which are either not repprted in Indian floras 
or wrongly treated so far. One such species is 
reported here as new information to Indian 
Floras. 


Euphorbia leucocephala Lotsy, in Coult Bot. 
Gaz. 20: 350. t. 24. 1895. 


Shrubs or small trees, up to 5 m high; 
stems branched, upper ones dichotomously 
branched, sub-terete, greyish in colour. 
Leaves opposite, elliptic to elliptic-oblong, 
entire, cuneate at base, acute to acute-apicu- 
late at apex, 2.6-7 x 0.7-2 cm, pinnately 
veined; veins 14-16, covered with extremely 
few hairs on both sides, rather more along 
the midrib; older leaves turning red; petioles 
ca. 2 cm long, hirsute; stipules small, triangu- 
lar, deciduous; floral leaves white, showy, 
smaller in size, 1-2 x 0.5-1 cm. Cyathia 
terminal, solitary or in dichasial cymes; 


peduncles ca. 3 mm long, hairy; involucres’ 


turbinate, ca. 1.5 cm diameter, appressed with 
long white hairs; lobes triangula:, laciniate; 
glands 5, broadly oblong, cup shaped, ca. 1 
mm diam., limbs of glands oblong, oblong 
-lanceolate, obtuse, 3-3.5 mm long, ca. 1 mm 
wide. Male florets: in 5 fascicles with 8-10 
flowers in each; pedicles ca. 1 mm long, 
anthers subglobose, transversely dehiscing; 
bracteoles filiform, ca. 1.5 mm long, peripheral 
ones laciniateshairy. Female florets: gyno- 
phores ca. 1.5 mm long, sparsely hairy, ovary 
subglobose, ca. 1.5 mm diameter, obtusely 
keeled; styles 3, ca. 1 mm long, each bifid 
from middle; stigmas simple. Capsules ob- 


tusely keeled, ca. 5 mm diam., glabrous. 
Seeds quadrangular ca. 5 mm long, ca. 2 mm 
wide; coarsely bluntly tuberculate, pale black, 
with hyaline papilla (Figs. 1-7] 


Note: Euphorbia systyla Edgew. reported 
by Ghosh & Murmu (in Geobios 4: 276. 1977) 
seems to be based on wrong identification. An 





AT ES 
3 | KENA PN. | 


£ 
n 


Fig. 1-7.: Euphorbia leucocephala Lotsy 

1. Habit, 2. Cyathlum, 3. Involucral lobes and glands with limbs, 4. 

Pim flower with bracteoie, 5. Peripheral bracteole, 6. Capsule, 7. 
d. 


E.LEUCOCEPHALA - A NEW RECORD FOR INDIA 


examination of their material (Ghosh & Murmu 
481 & 482) in CAL herbarium confirmed that 
their specimens also belong to E. leucocepha- 
la Lotsy. This plant is seen to be cne of the 
costly garden plants in Southern India. Propa- 
gation of this plant is rather difficult and is 
through stem cutting or root cuttings only. 
Inflorescence is remarkable for its numerous 
white bracts, which suggested the specific 
name Leucocephala. Other important features 
are that only a very few of the cyathia have 
. female flowers and dried styles are persistent 
on top of the capsule. 


Fl. & Fr.: December to February. 


Specimens examined: Uttar Pradesh, 
Dehra Dun, Balbir avenue, 20th Dec. 1972, 
650 m, Som Deva 7193 (DD); West Bengal, 
Howrah, Indian Botanical Garden, 19.11.1973, 
Ghosh and Murmu 481 (CAL) ibid. 24.11.1973, 
Ghosh and Murmu 482 (CAL); Tamil Nadu, 
Ooty, 3.11.1954, Torne s.n. (BSI); Coimbatore, 
Chidambaram park, 2.12.1989, Binojkumar 
85088 (MH); Coimbatore, Agricultural Univer- 
sity campus, 4.2.1990, Binojkumar 85096 
(MH). 
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Distribution: Native of Guatemala and intro- 
duced to India. 
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Abstract 


E. himalayensis (Klotzch) Boiss. Æ. /uteo-viridis Long and E. Wallichii Hook. f. are 
closely related species and are often confused. Critical studies of the collections 
in the various herbaria of the Botanical Survey of India reveal that the identifications 
are muddled and that Indian specimens labelled as £E. himalayensis are either E. luteo- 
viridis ot E. wallichii. Our studies reveal that £. himalayensis does not occur within the 
present political boundaries of India. In an effort to clear the confusion, a key to 
the species involved, their detailed descriptions and illustrations are provided here. 


Euphorbia himalayensis (Klotzsch) 
Boiss., E. /uteo-víridis Long and E. Walli- 
chii Hook. f. are very closely related 
Himalayan taxa, often confused and mis- 
identified in the herbaria. During our 
revisionary work on Euphorbia in India 
and adjoining areas, we had the oppor- 
tunity to examine the specimens of these 
species in the various herbaria. (BM, CAL, 
DD, BSD, KUH, SHC) along with the 
type specimens or their photographs and 
have found that the Indian material 
identified as £. himalayensis are either 
E, luteo-viridis or E. wallichii. 


E. himalayensis {Boissier 1862) is based 
on Tithymalus himalayensis Klotzsch 
(in Klotzsch & Garcke 1862) described on 
the basis of a specimen (Hoffmeister s. n., 
B) from the Himalayas, with no precise 
locality. This specimen was destroyed in 


a fire during the Second World War (pers. 
comm. from Berlin). So, Klotzsch's des- 
cription of this species now entirely rests 
upon his illustration (t. 20, see Fig. 1). 
In spite of J. D. Hooker's comment that 
the illustration is based on a miserable 
specimen without fruit, we have found 
that the illustration shows considerable 
details of diagnostic value and hence 
have accepted it as the iconotype of 
E. himalayensis here. 


The present study also reveals that 
among the three species, E. wallichii has 
the widest distribution, extending from 
Afghanistan in the west to Nepal and 
Tibet in the east. £. /uteo-viridis is con- 
fined to Central and Eastern Himalayas, 
while £. himalayensis is the most restricted 
in distribution, occurring only in Nepal, 
Bhutan and Tibet. 
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Key to the species 


1a. Stem leaves narrowly oblong to oblong-lanceolate; pseudo-umbels 6-10. 
rayed; rays 4-6 cm long; style up to 2 mm long................. E. himalayensis 

b. Stem leaves ovate to broadly ovate-lanceolate, elliptic to ovate-elliptic or 
elliptic-oblong; pseudo-umbels 3-6-rayed; rays 1-3cm long; style more 

than 2 mim Ong. ss ioo eterno ELU Det le i e E ERROR ER ave a eed e ai 2 

2a. Plants 10-40 cm high; stem leaves 1-3 by 1-2cm; cyathia 2.5-3.5 by 2.5- 

3.5 mm; glands 5; style 2-3 mm long; capsules 4-5 by 4-6 mm................... 
"EET E. luteo-viridis 

b. Plants 40-70 cm high; stem leaves 5-8 by 1.5-3 cm; cyathia 5-6 by 8-10 mm; 
glands 4; style 3-4 mm long; capsules 5-7 by 7-8 mm........ .......£. wallichii 
Euphorbia  himalayensis (Klotzsch) nate, ca 2.5-3 by 2.5-3.5mm, hirsute; 
Boiss. in DC., Prodr. 15(2): 113. lobes 5, ca 1 by 2mm, ciliate at apical 


1862, p. p.; Hook. f., Fi. Brit. India 5: 
258. 1887, p. p; Long, Notes Roy. 
Bot. Gard. Edinb. 44: 167. 1986. 


Tithymalus himalayensis Klotzsch in Klo- 
tzsch & Garcke, Bot. Reise Pr. Waldem. 
115. 1862; Hurusawa & Tanaka in 
Hara, Fl. E. Himalaya 182. 1967. 


Type: Klotzsch in Klotzsch & Garcke, 
Bot. Reise Pr. Waldem: t. 20. 1862 
[/conotype]. Fig. 2A 


Herbs up to 50cm. Stems many from 
8 thick rootstock; branches many, hirsute 
or puberulous. Leaves sessile or shortly 
petiolate, oblong or oblong - lanceolate, 
rounded at base, entire, subacute or 
obtuse at apex, 2-3 by 0.7-1.2cm, gla- 
brous, pale green; nerves not distinct; 
petioles ca 1mm long. Psedoumbels 
6-10-rayed; rays 4-Gcm long, 3-4- 
branched; pseudoumbe! leaves 6-10, 
subdeltoid, broadly ovate, attenuate at 
base, entire, acute at apex, 5-7 by 4-6mm, 
glabrous, pale yellow; ray leaves 3-4, 
broadly ovate to orbicular, 0.7-1 by 0.5- 
0.8cm. Cyathia solitary, terminal, turbi- 


margin, hairy; glands 4-5, transversely 
oblong, ca 2 by 1mm, blackish brown. 
Male florets: pedicels ca 3mm long; 
bracteoles filiform, ca 2 by 1.5 mm, gla- 
brous, blackish brown. Female florets : 





Fig. 1. Iconotype: Euphorbia himalayensis Klo- 
tzsch in Klotzsch & Garcke, Bot. Reise Pr. 


Waldem t. 20.1862. 
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styles 3, connate up to middle, ca 2mm 
long; stigma recurved, papillose. Capsules 
subglobose, ca 5 by 6 mm, smooth. 
Flowers & Fruits: April-July. 


Habitat: In rocky areas, cliffs, mainly on 
exposed slopes, 2700 - 4000 m. Not 
common. 


Distrib.: BHUTAN, W. NEPAL and TIBET. 


Specimens examined: NEPAL, Tarakot, 
Bheri River, 3380 m, O. Polunin, W. R. 
Sykes & H. J. Williams 2396 (BM). 


Euphorbia luteo-viridis Long, Notes 
Roy. Bot. Gard. Edinb. 44: 163. 1986. 


Type: Sikkim, Kapup, 3960 m, 5. 7. 1913, 
Cooper 160 (Holotype in E, photol). 


E. himalayensis sensu Boiss. in DC., 
Prodr. 15(2): 113. 1862, p. p.: Hook. 
f., Fl. Brit. India 5: 258. 1887, p. p., 
non (Klotzsch) Boiss. Fig. 2B 


Erect, herbs, 10-40 cm high. Stems 
many from permanent rootstock, bran- 
ched towards the apex; young branches 
crispate pubescent. Leaves sessile or 
shortly petiolate, elliptic or ovate-elliptic, 
oblique or subcordate at base, entire, 
acute at apex, 1-3by 1-2 cm, glabrous, 
greenish yellow. Pseudoumbels 3-5- 
rayed; rays 1-3cm long; pseudoumbel 
leaves as many as pseudoumbels, ovate 
or subovate, 1-2 by 0.5-1 cm; ray leaves 
3, broadly ovate, 1-1.5 by 0.8-1.5 cm, 
yellow or pale yellow. Cyathia terminal, 
solitary; involcure campanulate, ca 3 by 
3 mm, hirsute outside; lobes 5, ca 1 by 
1 mm, wavy. hairy at margin; glands 5, 
transversly oblong, ca 1.5 by 1 mm, bla- 
ckish brown. Male florets : pedical ca 
1mm; anthers subglobose. transversely 
dehiscing; bracteoles filiform. ca 2 mm 
long. Female florets: gynophore ca 2.bmm 
long; ovary subglobose, ca 2.5 by 2.5mm, 


glabrous, dark green; styles 3, connate 
up to middle, 2-3 mm long; stigma re- 
curved, minute, bilobed. Capsules ca 4-5 
by 4-6 mm, smooth. Seeds ovoid, ca 3 by 
2mm, smooth; caruncle minute. 


Flowers & Fruits : May-Aug. 

Habitat : Common in rocky forests above 
2000 up to 4000 m. 

Distrib.: INDIA (Himachal Pradesh: Sikkim 
and West Bengal), NEPAL and TIBET. 


Specimens examined : INDIA: Himachal 
Pradesh: Chumbi, Kalkla, King’s 
collector 428 (CAL). Sikkim: Thangu. 
K. Biswas 6615; Yenthang, J. E. 
Duthie 159; Above Lachen, King’s 
collector s. n. (CAL); Lechen, 400 m, 
J. D. Hookers.n.; Lachen, 3000- 
3500 m, J. D. Hooker s. n. (K). West 
Bengal: Darjeeling Dt. Phallut, 3750 
m, /. H. Burkil s. n. (CAL): Darjeeling 
Phallut, W. Smith 7 (BSIM). 


NEPAL: Lamache, Danda, 3100 m, J. P. 
Dobremz 252; Arun Vally, Kasola 
4200 m, J. D. A. Stainton 530 (BM). 


Euphorbia wallichii Hook. f., FI, Brit. 
India 5: 258. 1887; Bamber, Pl. 
Punjab 317. 1916; Blatter, Beautif. Fl. 
Kashmir 2: 107. 1928; R. Smith, 
Curtis, Bot. Mag. 175: t. 442. 1964; 
Short & Vickery in Hara et al., Enum. 
Fl. Pl. Nepal 3: 196. 1982; Dhar & 
Kachroo, Alpine Fl. Kashmir 250. 
1983; Polunin & Stainton, Fl. Hima- 
laya 361. 1984; R. Smith in Nasir & 
Ali, Fl. Pakistan 172: 140. 1986. 


Type: Tibet, Gossain Than, August 1821, 
Wallich 7698 A (Holotype in K- 
WALL, Photo!). Fig. 2C 


Erect, herbs, 40-70 cm high Stems 
6-10 from a stout woody rootstock; 
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branches puberulous. Leaves sessile or 
subsessile,  elliptic-lanceolate, ovate- 
lanceolate or elliptic-oblong, attenuate 
at base, entire, acute, subacuteor obtuse 
at apex, 5-8 by 1.5-3 cm, white puberu- 


Fig. 2. A. Euphorbia himalayensis (Klotzsch) Boiss. 





lous on the midrib; scale leaves present 
towards the base of the stem. Pseudo- 
umbels 4-6-rayed; rays 1-3 cmlong, once 
or twice trichotomous or dichotomous, 
pubescent; 


pseudoumbel leaves 4-6, 





Aa. Habit, Ab. cyathium B. Euphorbia luteo. 


viridis Long. Ba. Habit, Bb. Cyathium C. Euphorbia wallichii Hook. f. Ca. Habit, Cb. Cyathium. 
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elliptic, or ovate elliptic, cuneate at 
base, entire, acute to subacute at apex, 
4-7 by 2-2.5cm, yellow; ray leaves 2-3, 
ovate or ovate-lanceolate, rounded at 
base, entire, acute, subacute or obtuse at 
apex, 1-3.5 by 1-2 cm, glabrous above, 
white hirsute below, yellow or greenish 
yellow. Cyathia terminal, solitary, sessile 
in axillary rays, pedunculate on mainstem; 
involucre cupular, ca 0.6 by 1 cm, glabrous 
outside, hairy inside; involucral lobes 5, 
rounded, obtuse, ca 2.5 by 2mm; glands 
4, transversely ovate, ca 4 by 2 mm, 
slightly undulate at outer edge, pale 
grey. Male florets: pedicels 4-6 mm long; 
anthers subglobose, transversely dehis- 
cing; bracteoles filiform, laciniate, ca 4 
mm long. Female florets : gynophore ca 
8 mm long; ovary ca 4 by 4 mm, smooth, 
hirsute; styles 3, connate un to middle, 
3-4 mm long; stigma bifid. Capsules 
subspherical, trigonous, 5-7 by 7-8 mm, 
smooth, glabrescent. Seeds ovoid, 4-5 
by 3-4 mm, smooth, pale grey; caruncle 
hemispherical, disc-like, colsely adpres- 
sed to the seeds. 


Flowers & Fruits : May-Sept. 


Habitat: Dry rocky slopes, open areas or 
amongst sparse scrubs and also in 


open forest, between the altitudes 
2200 to 4100 m. 

Distrib.: | INDIA (Himachal Pradesh; 
Jammu & Kashmir and Punjab.), 
AFGHANISTHAN, NEPAL, PAKIS- 
TAN and TIBET. 


Note: Though Kanjilal et al. (1940) 
reported its occurrence in Assam. We 
could not locate this taxon any 
where is N. E. India. Nor any speci- 
men from this part is avilable in any 
of the herbaria. 


Specimens examined: INDIA : Himachal 
Pradesh: Hazara Dt. Derahal Khan, 
Inayat 20143 ; Chamba, Khajiar to 
Chamba, 1800 m, L. H. Lace 1604 
(DD); Margenla, A. Meebo/d 2285 
(CAL). Punjab: Jachola, Shinkari, 
Hozava, /nayat 20143 (DD). Kashmir: 
Poorna, 3000 m, C. B. Clarke 28795; 
Kajnagrange, 3000 m, J. E. Duthie 
11076 (DD); Kashmir, /. A. Rao 264 
(CAL); Kungwatan or Kauns-arang, /. 
A. Rao 9350(BSA). NEPAL: Between 
Judam and Arunkhola, 4000m, L. W. 
Beer 9460: Pedamara, North East of 
Jumla, 3150 m, O. Polunin, W. R. 
Sykes & L. H. J. Williams 4336 (BM). 
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Notes on a Giant 


EUPHORBIA 
NTIQUORUM L. 


from India 


by M.S. Binoj Kumar and N.P. Balakrishnan 


Photegrnaphis contes ot the athens 


pes AUNT BOTANICAL EXPLORATION 
in the. Kald forests of the Firunelveli 
District of Tamiidar, southern India, in con 

nection with theision of Indian euphorbias, a 
colony of an iesung siant Eupharlin was 
noted. Kalakkadserve Forest is situated at the 
southernmost pof Western Ghats of peninsu 

lar India, with pical deciduous forests. The 
area experienceaoderate rainfall and dry hot 
weather, The sonvest monsoon rantall, which 
occurs trom Turo July, is heavy on these Ghats 

Vajravelu et 41987), while dealing with the 
llora of this forc recognized four forms of veg 
ctation. The Emorbia colony mentioned above 
was located in ciduous forests at an altitude of 
about 800m ale mean sea level. A population 
of nearly 25 tre, most of which were about 20m 
high and had mks about [im in diameter, was 
noticed withim area of about 100 square me 
ters. These renrkably large trees, upon detailed 
analysis, were feutified as F'iphiorbi antiguo 
rum L. Even wuah E. antiquiorum is reported 
to be a highlvariable species, there is no previ- 
ous record of wh gigantic trees. 

Linnaeus. eablished Euphorbia antiquorum 
based on an ibstration in Rheede's Hortus mal 
abaricus(2:8 82.1.42. 1679). A Mighily dither 
ent form fronthat of Rheede was described and 


illustrated by Vight (Icon. 2: 6897. 1844) under 


the name E. ariquarinn var, polyaona, but subse 
quent workes took it for E amtiguorin under 


Orbostit: Omofthe print plants ol Zap bra 
Aantupiorum L discussed by the authors 


INSET: Flowerng branches on one ofthe want plants 
ot Euphorbia iitiqnorum |. discovered in India. 


the concepit that the plant is very variable The 
present nete relates t0 a detailed taxonomie de 
seription ot the species that is based on studies ot 
a harge number of collections available in Indian 
herbaria, and on detailed observations made in 


the field. 


Luphorbia antiquorum L. 
Sp. PL 450. 1753; 


>’ 


Enphlorbin antiquorum L. 


Roxb. El. Ind. 2: 468. 1832; Wight, Econ. 2: t. 
18-4 1845 (var. polygona); Kurz, For. Fl. 
Barma 2: 4160. 1877; Hook. £, FI 


897. 
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Map ot southern badi, showing the location ob a stand 
ob exceptionalls farge plants of Fnpbarbia antiquario 


I. found by the authors 


ay 


fits 


India 5: 255. 1887; Pran, Beng. PL 923. 1903; 
Bourdillon, For. ‘Trees Pravancorc. 315. 19U8S; 
Runa Rao, FL PL 1914; 
Haines, Bot. Bihar Orissa 143. 1925; Gamble, 
FL Pres. Madras 2; 1277. 1925 (epi ed. 2: 894. 
1957); Mavuranathan, EL PL Madras 200. 1929; 
Kanjilal et al., Fl Assam 4: H41. 1940; Santapau 
in Bull. Bot. Soc. Bengal 8 (1&2). 7. 1954; 
Cooker, Fl. Pres. Bombay 3: 57. 1958, Backer & 
Bakhuizen, Fl. Java 1: 500. 1903; Airy Shaw in 
Kew Bull. 26: 262. 1972, Parkinson, bor FL An 
daman Is. 225. 1973; Duthie, FL Upper Gang 
PI. 2: 183. 1960; Rani in Mathew, EL Lanuhsadu 
Carnate 2: 1428. 1983; Mukherjee, EL. Pach 
man & Bon Res. 271. 1984, Sharma ci al, EE 
Karnataka 2: 248. 1984; Rao, FL Goa 2: 380. 
1986; Chandrabose in Henry et al, Fl. Tamil 
Nadu 1. 2: 227. 1987. 


Trees or shrubs, fleshy, glabrous wath authy 


Tranvancore 353. 


juice, usually up to 10 meters tall (present report 
up to 25 meters); branches numerous, jointed, 3 


5 winged: wings thin, lobulate, with one pair ot 


sharp spines on cach iode; Leaves tew, carh de 
ciduous, sessile or subsessile, broadly ovate, sub 
orbicular, entire at margin, obtuse at base, apicu 
late at apex, 4-5 5 3 4mm, tlesliy, glabrous; peti 
ules ca nm. Cyathia axillary at die sinises of tlic 
wings, solitary or 1:3 in simple dicliasium with 
central one sessile and the katerat ones peduncu 
late; the primary peduncle pinkish, plabrous, ca 
Inm, stout, tleshy; the secondary pedan e pink 
ish, pale yellow, glabrous, ca Sinn long, bracts at 
base of primary. peduncles, broadly iang ular, 
obtuse, ci 3x2.5nim diam, thick, yellowish; ii 
voluere that; lobes 5, ca 21m iu diano laciniate; 
glands 5-6, transversely oblong, testy, spongy 
pitted, cà 5mm long, ci 21min wide, pale vellow, 


attached to the sinus ob involucra lobes; limb of 


glands absent. Male tlorets in 5 fascicles, with 5 0 
flowers in cach fascielez pedicels cai Linn deis, 
glabrous; filament ariculate at the pedicel, acdan 
color; anther subglobose, transversely dehiscunys, 
red in color; bracteoles sctaccous, deeply lawun 
ae, ra 2mm, overtopping the male flowers. Fe 
male flowers with ce 2mm long 
ovary ra dmm in dian; style 3, connate to the 


gynoplion; 


middle, bifid above; stipimas papilese Capsules 


7-8imm in diam., obtusely heeled, separating tito 


3 bivalved H-secded cocci from a persistent asis. 
Seeds globose cà 2mm in diam., minutely carun 
culate. 

Distribution: Dadia Gncluding, Aodanian ds 
lands), Pakistan, Sri Lanka, Burma and Java. 

Specimens examined: INDE Andhra Pra 
desh: Kurnool, Srisadam, Nalla malar, 20014, 
5.12.1969, J.L. Ellis 32092 (MIL); Anantapur, 


king 


PCOPHORBE fot 


| swaramala KE, Kadi, bod M Pridlasab 
527 (MED. Karnataka: Mysoradipur, 20. 
1.1905, B. D. Nuitbuni 23178 (Rerala: Pal: 
ghan Pallasana, 10.12.1987, Boosar 33001 
CM En Kottayant, ChanganachdQ 1 1985, 
VE Antony DH T KAKI, PaigValayar, 26. 
1.1989, Binoj Kumar 83009 (Nuit Nadu: 
Connbatoie, Rollegal, 10.2.1 KC. Javob 
173134MIV ED Coimbatore, Vellihills, 300m, 
13.3.4932, SR. Raju 271 (NM ounbatore, 
Kuisdinzdai, 23.2.1957, K. Suiinyam 24323 
(CAT n Finaevelh, Sivanapuri, 1.1932, J Je 
sph 15300 (811). Combatore aba colony, 
407m, 3.7.1908, MO 0300 (MEL: 
Kanvaluman, Suravalikadu, 1-909, 200m, 
HA Shetty 32380 MH; Ramnanjecvimalai, 
300m, 20.12.1971, E. Vajrave357 (MIT 
Kanyakumari, Marcuthuvamaluz, 100m, | 
X970 AN, Henry Hold (0) dVanjasur, 
Pattukkottai, 100m, 19.5.1978. Nair 50500 
(MIL) Viruncleli; Kalakkad, $1, 5.3.1989, 
E. Vaprareli 83035 MIDs Tirucli, Kalakkad, 
8001, 2.3.1989, L. Vajrareli SSI MILD. 

Note: the name Euphorbia amorum, which 
means “Euphorbia of the ancie" is mislead: 
Hig, in Che real sense, since the Korban plant ot 
the ancients was probably a nauis Morocco or 
the Canary Islands, whereas £L apiorusi ts in 
cigenous to Padia. Phe contusibetween the 
phisis af the angen and thadian species 
probably arose with the publicas ot Rheede’s 
illustrations (due. ci), which Jan dimetin claim 
ed to be the iue. Eupborbia of iancients. Ac- 
tepung this chim, Linnaeus gawe name E. dar 
tiquovnm tothe Indian plants. In though the 
name is thus misleading by meug, it must be 
accepted as being the correct o according to 
Arucle 02.1 of the International xle of Botan 
cal Nomenclature d 
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